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PREFACE 


book completely covers the whole course in Algebra 
for Mafricnlation examination of the Indian Universities. 
It been divided into two parts : Part I for pre-matricula- 
tfaiT» and Part II for the matriculation class. Each part is 
divided into three sections, each of which covers one term's 
work. At the end of each section Sectional Revision in the 
form of Test Papers has been added. 

*. The dementary portions have been treated in the first 
three sections and the more advanced in the last three. 

The main features of the book are : 

(i) The subject is introduced in the form of Literal 
Ariikmetic^ with special emphasis on gcTieralisation, 

(ii) A separate and comprehensive chapter on Directed 
I^wnabers forms the basis of Algebra. 

(oi) Formulas and Factors have been exhaustively treated^ 
at various stages and their application in other rules is also 
worked out in a separate chapter. ^ 

^ • (iv) Fquaiions have been properly emphasised and they 
are treated at various stages, as (i) simple equations, (ii) frac- 
ttbual equations, (iii) simultaneous equations, (iv) expofieiitial 
equatfcms, ^v) equations involving surds, and (vi) quadratic 
equations. 

(y) The application of the method of cross-multiplication 
IS hiRy worked out in («) simultaneous .equations, (^) elimina- 
tion: and in finding the necessary relations to satisfy 
a grven condition, 

^ (vi) The fractional and negative Indices have been 
prQx>erly introduced and due attention has been paid to Surds* 
(vii) An exhaustive chapter on Elimination has been 


IV 
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(viii) Conditimal IdenHiies with their applk^tion have 
been included. 

(ix) In order to apply the principles of proportion to 
Qther mleSj Rjatxo and PvoffOTtzotx have hccn treated Quite 

. early in Part II. 

(x) There is a separate chapter on linear, statistical and 
quadratic graphs but graphic illustrations have been employed 

wherever necessary and useful. 

(xi) One chapter on Homogeneity, Symmetry, Cyclic 
Order and Indeterminate Co-efficients, another on the 
Remainder Theorein with its application in factors and a third 

. on Conditional Identities, Harder Factors, 2 — notation. 
Fractions with denominators in cyclic order, etc*, have been 
added for those students who possess special a];^tade for 
Mathematics. 

(xii) 100 selected questions covering the whole course 
have been given at'the end as miscellaneous exercises. 

* — marked articles, examples and exercises are mewt for 
brighter students only and not for the whole dass. 

In preparing the Fifth Fdition of this book an opportunity 
has been taken to thoroughly revise it, with a view to 
increase its practical utility as a text-book. It is hoped that 
this revised edition will meet with the same good apprecia- 
:tion from all its users as was accorded to the previous four 
: editions. 


Late Professor of Mathematics. 
Central Training College, Lahore. 


G. M. Vohra, 

P.E.S, (Retd.) 
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PART I 

CHAPTER I 


LITERAL ARITHMETIC 

^ I. Signs and symbols. In Arithmetic figures O, 3, 2,, 

9 are used to represent numbers and these 

can have only one valne^ whereas in Literal Arithm^EC, in 

addition to figures, letters such as c Xy y, are used* 

to which any value may be assigned*. For instaoice, viisea we 
speak of 12 pencils, we have a particular number of cesidls 
in our mind, but when we speak of x pencils; we may be tbiuk-- 
ing of 5 pencils, 7 pencils, or in fact a^iy number of pencils. 

ft 

Note. One particular letter has only one^ parficnlar valae sa 
the same problem. 

^ In Arithmetic as well as in Literal Arithmetic, fiie signs 

+ 1 X, -T-, =, >, <:, V and have got the same 

meaning. ' 

In Literal Arithmetic we use as the szg 7 z of difiersncT&f 
as distinguished from the sign' of subtraction ; for 
a b means the difference between a and b^ whf^re a may 
or may not be greater than b. 

In Arithmetic 3 x 4 is sometimes written as 3*4, so in 
Literal Arithmetic x ^ is written as a.bi bat in Literai 
Arithmetic this-dot is generally omitted and a 'x b is written 
as ab. Similarly, 5 x « x ^ is written as 5ab» 
t In Arithmetic the sign of multiplication cannot be ozn.it" 

ft 

ted without changing the meaning; for example 3x4 = 1.2 
or 10 + 2 and 34 = 30 + 4. 

Note. The dot used as the siga of multiplication is written near 
the bottom, whereas the dot used as a decimal point is written sear 

the top, as 3,4=3 X 4 and 3-4=3+^. 

Just as in Arithmetic 3 -l- 3 -b 3 -b 3 -1--3 is S times 3 or 5.3, 
so in Literal Arithmetic a a -I- a -i- a -i- a is 5 times or 5*47 4 ^. 

Sa» Similarly. ab + ab + ab + ab=4.ab or 4ab. ' 


MATRICULATION ALGEBRA 



w***'*^* In Sa and ^ab the numbers 5 and 4 are 

the mimericnl co*efficients of u and ct^b respectively. 

(il When the numerical co-efficnent is 1, it is not 
; thus in ab which is really 1 x ab, the' numerical co-efficient 


Q 


0x4 means 4 times 0 and is equal to 0 ; similarly. Ox a means 

s 0 and is equal to 0. , . ^ . 

.Ju, 4x0 means 0 times 4 which is clearly equal to 0 ; similarly 

QIC 3 J 1 S 0 tim^ fl and is equal to 0* 


EXERCISE I. (Oral) 

^ I- Find the total number of runs scored by R.ashid, 
Hamkl and Saeed : — 

(i) If Rashid scores 12, Hamid 7,and Saeed r. 

<ii) 12 <7 .. 

9) P Q !• 



ly 

tf 



What is the total length of three lines Z,, M, and N : 

(i) If is 3", M is 9" and N is 0 " ? 

(ii) „ L ,, 3", M y" and N „ 2 " ? 

(iii) L „ M y" and N ? 


a 

Write in symbols : 

(i) 5 added to x. (ii) x increased by 6. 

X increased by y. 

(iv) 5 added to x^ and y added to the result. 


4. Ehtpi*ess in words : 

0) X -h 7. (ii) P ^ Q- 

(iii) a: -f 11 + y. (iv) a b c. 


5. Find the value of 

x + y + z: 


(i) When x = 3^ 

y = 2, 

II 

^ (ii) When ^ 

y = X- 

11 

(Hi) V/hen jr = *24, 

y = *16, 

z — *15, 

V Whejn x =: 0, 

y = 5, 

2 13. 


\ 
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6. How many rupees are left with me : 

(i) If I spend Rs. 7 out of Rs. x ? 

(ii) „ „ Rs. y „ ,, Rs. ? 

(iii) „ ,, Rs, y and then Rs. z out of Rs, x ? 

7. Write in symbols : 

(i) 9 subtracted from 15. (ii) 9 subtracted from 

(iii) 11 diminished by x* (iv) a taken from b. 

(v) The difference between m and n, 

(vi) The sum of 11 and b diminished by c, 

(vii) y subtracted from x and z added to the result. 

8. Express in words : 

(i) ^—7. • (ii) 

(iii) (iv) p-~q-\-r, 

(v) x—y—z» (vi) a-\-b—c—d. 

I 

9. Find the value of a + ^ — c - «/ : 

(i) When a = 2, b=7,c = l, d;= 3. 

(ii) When a = ^, b = %, c = \, <j? = J. 

(iii) When a =-l5,b = -8. c =-02, d = -46. 


10. Find the area of a rectangle : 

(i) If its length is 14 ft. and breadth is 12 ft. 

(ii) „ 14 ft. „ „ b ft. 

(iii) » » lit. „ „ bit. 


iJC^ 


1 1, (i) How many feet are there in 6 yds. ? 


.(ii) 


>1 tf it 

99 

X yds. ? 

(iii) • 

79 

„ inches „ 

99 

m ft. ? 

(iv) 

19 

If stm^s II 

t J 

p rupees ? 

(V) 

9» 

,, centimetres „ 

99 

n metres ? 


12. If 1 horse costs Rs. r, what will n horses cost ? 


. 13. If a person travels at tlie rate of m miles , an hour 
how far will he go in i hours ? 


14. Write in symbols ; ^ b 

(i) 5 multiplied by (ii) m multiplied by 5. 

(iii) The product of m and n, 

(iv) 7 multiplied by a and the product by b. 


IS, Write down briefly the following and state the 
numerical co-eihcient in each case>^: 

(i) (ii) a-\-a-\-a-\~a, 

(iii) pg -^pq-^pq, . (iv) abc-^-abc-^-abc-^rabc. 


% 


16, Express in words : _ . 

(i) Z'Kx, ' (ii) (iji) 

(iv) Sxyz. (v) labc, 

17. Distinguish between: 

(i) 39, 3.9, 3*9, (ii) 47, 4x7, 4.7, 4’7. (iii) mn^ 7n x 7n,n, 



18. Find the value of Smn-\-Zpq\ 


(i) When ?« = 6, 

II 

;>=4; 

q^\. 

(ii) When ^ = *7, 

/?=='4, 

P='S, 

CM 

• 

II 

(iii) When w = 

^ ~ > 

P = %< 

q—\. 

(iv) When w = 7, 

w = l, 

p=<d. 

^ = 2. 


19. Write in symbols : 

(i) 15 divided, by 7. (ii) 15 divided by x, 

^(iii) m divided by 7. (iv) p divided by q. 

(v) The sum of.p and g divided by m, 

(vi) The difference between a and b divided by c. 



j 


Express in words : 

(i) 00 py^r^sxq. 




lp-\r2q 

P-q * 





21 . (i) How many yards are there in 18.;?; inches ? 


(ii) 

}| 

1 

feet 

„ in 30«^ inches ? 

(iii) 


rupees 

,, in 48w annas f • 

(iv) 


metres 

,, in 250.r centimetres ? 
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* 

22. If the price of 7 chairs is Rs. 2Smt what, is tho price 
of 1 chair ? The price of x chairs ? 



Find the value of 


3ad-\-4cd , 

2ad 


(i) 

It a= 2, 

5, 

11 


(") 

If *4, 


# 

II 

ti=2- 

(iii) 

If it 


C— 

d—\. 


24. Write in symbols : 

(i) Five added to 6 is equal to 11. [6 + 5 = 11] 

(ii) Four and five make nine. 

(iii) Two and two make four. 

(iv) Four times three equals three times four. 

' (v) Twenty divided by five is equal to eighty divided 

by twenty. 

(vi) Half of is equal to q. 

(vii) Since five times x is equal to forty, therefore x is 

equal to eight, [v 5;*: = 40, a: = 8.] 

(viii^ Since one-third of y is equal to fifteen, therefore 
y is equal to forty-five. 

(ix) Since seven times m is greater than thirty*five, 
therefore m is greater than five. 

(x) Since six times p is less than eighteen, therefore 
p is less than three. 


25. Express in words 
(i) ;j:+7=16. 

(iii) 5x^30. 

(v) 2a-b3^=5. 

.. 3a~-2b 
<vii) — = — =12. 


(ix) 

<x) 


* * 


1x^2 

2x-\r^ 


12 , 

15, 


(ii) a:- 11 = 5. 
(iv) ^ = 6. 


(-vO 


2a-\-3b 


= 10 . 


(viii) V 5;*:— 3 = 12, :.x^3 


X 

• ^ 


2 . 

*: 


1 ii 





^^ 2 , Definitions and Fundamental Laws. 

Arithmetic 


Just as in 



5x5 is written briefly 5^ 

5x5x5 „ „ „ 53 

5x5x5x5 „ 5S and so on; 

similarly, in Literal Arithmetic 



ax a 

■ 

I 

_ axa 

a X a X a X a 


is written briefly 

/ 7 ^ 

li •> ^ 


It 11 



( Read as squared* or 
( * the square of a \ 

{ Read as ‘ a cubed * or * the 
( cube of a \ 

( Read as * a to the fourth * 
( or ‘ the fourth po’wer of a* . 


If in a product the same factor is repeated a certain 
number of times, as above, the product is called the power 
of that factor and the small figure placed above the factor 
to indicate the number of times it is repeated as a factor in 
that product is called its index. 

Thus in 7^, 6^, a®, b^ the indices are, ^ respectively. 


An expression is a collection of symbols — that is, of letters, 
figures and signs. Thus S^z, la'^b^ ^a^Sb, 30 “^ 2ab — b'^ are 
all expressions. 


The parts of an expression connected by the sign + 
or — are called the terms of the expression. 

3a is an expression of one term or a monomial. 

4^54- 5 ^ is an expression of two terms or a binomial. 

3a^ \-2ab~-b'^ is an expression of three terms or a trinomial. 

Terms having the same letters are called like terms and 
terms having different letters are called unlike terms, 

3abc and labc are like terms, and 3abc and Ibcd are unlike 
terms. 


An expression containing only one term is also called a 
Simple Expression. 
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-7 

:/^ An expression containing more than one terra' is called a 
Compound Expression. 

Example 1. Distinguish between 3x and 
3x=sx-{-x-\- X and x^ =x X XX X. 

Example 2. If a = 4, ^ = 3 and ^ = 2, find the value of : 

(i) 5a^, (ii) (iii) 3a* (iv) 4^3-3^ 4- 5c. 

(i) 5a^ = 5xax^ = 5x4x3 = 60. 

(ii) — axaxbxbxb = 4x4x3x3x3 — 432. 

(iii) 3a* = 3 xa^ — 3xa x'axa = 3x4x4x4 =: 192, 

(iv) 4a^ — 3^-H5c=r:4xaxaxa— 3 x^4-5^ 

= 4x4x4x4 — 3x3-i-5x5 
= 256-9 4-25 = 272. 

EXERCISE 2. 

A- Write briefly : 

f (i) 7 X 7 X 7 X 7. (ii) axaxaxaxa, 

(iii) axpxpxp^ , (iv) Ixax^x^. 

(v) *01 X *01 x *01. (vi) ix-ix--x — 

a a a a 

(vii) 3 X w x W2-1-4 x w X w. (viii) axaxnxnxn, 

(ix) pppp 4- ppp, (x) axx:x;rx.^;4-^xyxyxy. 

2. Read the following : 

(i) p^, (ii) (iii) r®. (iv) 

3. State the value of : 

(i) 5^. (ii) 72 . (iii) 25. (iv) 3^. 

4. Distinguish between : 

(i) Sa and a^. (ii) p^ and 4^. 

(iii) Three times 5 and 5 cubed. 

-5. If a = 3, ^ = 5, r=2, ;r = l, y = 4, find the value of : 
(i)2a^^3b^,. (ii) 5a^ - Zb^ ^ 4x^ , ^ 

(iii) lla^ 4-63^ 4-2;rc 4-y5. (iv) 2ab^ -\-3a^c^ -^Axy^, 

(v) • (vi) 4 - 4- 


i 


.-M 


"-6, Find thd^value of + from the values 

<>f X and y given in the table : 



- 







Just as in Arithmetic, we have 
(i) 4x3 = 3x4, 

(ii) 5x4x3=5x3x4 = 4 x“5'x 3 == 4 x 3 x 5 

= 3x5x4 = 3x4x5, and so on * 



similarly, in Literal Arithmetic, we have 
(i) axb^bxay 

(ii) axbxc=axcxb~bxcxa — bxaxc 

^cxaxb =V X ^ X a, 

or ~ abc — ach = bca = bac ^cab — cba. 


- ,« 


t - 


<j 






Example 3, Simplify ,3a x 5^. 

3ax5^=:3xax5x^ 

3 X 5 X a X ^ 

= 15a^. 

" / 

First Law of Indices. 

(i) V — axaxa and = a x a, 

W ^ 

xa^ =^axaxaxaxa > 

i=a® = a2+2, 

» 

(ii) V a^ = axaxa and a'* = axaxaxa 

xa^=:axaxax axaxaxa 




% • 
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Similarly, x ® = 0^+5 
and ' a®xa® = e 25+6 
or in general 

a"*xa”“a'"+”, 

where vt and n are of'dittaty dritkmeticul inieg^ers , 

Law. The index of the product of two factors which 
Powers of the sante Quantity ts the sum of their indices^ 




Example 4. Multiply ha^b^ x Za^b^. 

5 a^b^ X 3 a^b* = 5 xa,^ x b^ x 3 x x b'^ 

= 5 X 3 x xa^ xb^ X 

= ISaS^e. 

7. Prove that ; 

(i)3-‘x32 = 3®. (ii) 6«x6^ 


= 6 


1 1 


8. Write down the values of the following ; 

(i) 53x52x52, (ii) 72 X 73x7. 

(iii) (iv) x^xx^xx"*, 

9. Multiply : 

(i) by 3cd, 6x^y by 2xy^, 

(iii) a^bc by ab^c. (iv) a^b x ab x ac^, 

(v) Za^b^c^hySa^b^c. (vi) 2P^qxPq^x3Pq 

(vii) n X 3mn^ X 5mnp^ X n^ p^ » 

Just as in Arithmetic, we have 

^2^4x3 

4 4 


= 3 


so in Literal Arithmetic, we have 

ab _axb 
a 




a 


Example S. 


Simplify 

_ 12 x.y X y 
4y 4 X y 


= 3x, 



\ 


are 
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Second°Law of Indices. 




a'Ka'Ka'Kay.a „ 

(i) aS-^«3=^ = — =a*=:a5-3 


xax « ' 


(ii) a 


a^ axaX«xaxax«xa , _ , 

4 — — *, 







axax^axa 


V; Similarly, 


5 — and ^ 


or in general — a”* 

where and are Qrdinary arithmetical hiiegers and m^n. 


i Law. When a pow^hf a quantity is divided by a lower 
power of the same quantity y the index of the quotient is equal io 
the index of the dividend diminished by the mdexof the divisor. 


Example 6. Simplify 


^ISx^y^ 



6x^y * 

ISx^y^ iSxx^xy^ 


dx'^y 


6xx^ xy 

y 

= 3xy^. 




10. Prove that: 

(i) 57 - 7-53 =5^-^ 



(ii) 7^3^74^712-4. 


11 . Write down the values of : 

(i) < 1 ^ 74 .^ 12 , (ii) ^2 4^^15^ 


' (ill) 

12. Divide ; 


(iv) 


1 2 



(i) Ylx^y^ by ^x'^y^. (ii) by 2m^n^. 

(iii) by 4:p^q^r^. (iv) ^m^n^p^ by 2m^?i^p*. 

(v) ISl^m^n^ by 

(vi) 24x^y^2^w* by 4w^x^y^^, 

Third Law of Indices. 


(i) (a^)^ X a^ 

(ii) (a*)®=aaxa2xa*=<t8=e*x». - 

(iii) (fl®)^ =a^ xa^xa^xa^x a* =a' 


11 


LITERAL ARITHMETIC 
From these and' similar examples it follows that 

(a«r= a"*". 

where m and r are ordinary arithmetical integers. 

Law. When a quantity ^ raised to a power ^ is again raised 
to a certain power ^ the index of the result is the product of the 
indices, 

13. Prove that: 

(i) (72)® = 7>«>. ' (ii) (83) _8i2. 

(iii) =a9. (iv) (x*) =x^^. 

14. Write down the values of the following : 

(i) (2®)*. (ii) (3*/. (iii) (a-)’. 

t» ** 5 _ 

(iv) (x^) . (V) (P^) . (Vi) (y^) . 

a or ^a is read as the square root of a, 

^a is read as the cube root of a, 
is read as the fourth root of a, 

^ t. 

Jbxample 7. Prove that: 

,(i) = (ii) (iii) 

(i) Since = x a® = (a®), 

X , i / F 

(a®) =a®. 

fii) Since ' ^ = a^ x a* x 

[a^) =a«. 

^ <iii) Since = x = (a^). 



t 


2 


1 
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Ei'ove that: 


(i) • 

§i — _ 


<ii) 

; (iv) ^36^=6^. 


m 


(vi) = 2xy. 

Viii) -5'81 = 3. 


(in) ;r‘*. 
(vi) 25a^d*. 


(iii) 125)' 


27 


in) 

TXv) = «*.*' 

(vii) 4/16 = 2. 

16. Write down the square root of 

(i) 5^ (ii) 4-. 

(iv) \x^, (v) 9y®. 

17. Write down the cube root of ; 

• (i)„64a®. (ii) 216;c‘2. 

IS. \Vrite down the fourth root of : 

(i) 16^8. (ii) 

19. If y — ^x"^ ^5x and ;r = 2, find the value of y, 

20. If X is equal to the square of y^ y=^32 and 2=^2, what 
is the value of xy 2 ? 

3. Addition and Subtraction. Just as in Arithmetic. 
8xl5-h5xl5-f7x 15 = (8Ti-5 + 7)xl5 or 20x15, and 
8xl5-5x lS=(8-5)xl5 = 3x 15, 

’similarly, in Literal Arithmetic, 

8 X « + 5 X -h 7 X a = (8 -h 5 + 7) X of 20f7 
and8x^z-“5x« =(8 — 5) xa or 3a. 


(iii) 256^:20. 



EXERCISE 3. 


Write down the value of : 



' 1. 4a2 -j-a* +6a^. 

2. 

3ad + 4a5 +.2ab. 

3. ^-l-^+A+^-h...to 15 terms. 

4. 

9xy + 7xy + 12xy. 

5. 13a^— 7a^. 

6. 

17o6c—12abc, 

7. '9a2-4a2. 

S. 

ISx^-Ux^. 

9. (i) 7a-j-5a. 

10. 

(i) 8x—2x. 

(ii) 7x13 + 5x13. 


(ii) 8x5 — 2x5, 

11. (i) 13x-\-x, 

12. 

(i) ISy-y. 

(ii) 13x4 + 4. 


(ii) 15x7-7. 
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Example 1. Simplify 3«-|-4a>f^ H- 5^. 

Siiictj' and 

.*• Sa-^-^u 6 -\- Sd=7a-\~Sd, 

Exanip!e 2, Simplify 5x—2x^3y^y^l^ 

Taking the like terms, we have 
5«:— 2a;=3;cand 3 y—y = 2 y, 

5 x 2 x-{- 3 y — y + 1 — 3;ir-f-2y-f-l 

Example 3. Simplify 4;ry4-3;*r + 2y— jir— y. 

Taking the like terms together, we have 

-b3x-{'2y~x~y=^y-\- 3x—x -{- 2y’-~y ^^xy~\‘2x-l-v^ 


Example 4 . Simplify + a-h 7 4 - 3 a - 2 a^ - 6 . 

Taking the like terms together, we have 

5 a^+a-l -7 -f- 3 a— 2^2 — 6 = 5 a^ — 2 ^ 2 ^ - 6 


14 . 

16 . 

18 . 

20 . 

22 . 

24 . 


“ 3 a^ 4 " 4 a 4 " !• 

^+-^ 4 -y 4 -y 4 -y. 

X 4 -y+jr 4 -y-f jr. 

^+y+ 34 -^ 4 -l. 
5 x 4 “ 7 y — 2 x 4 - 4 . 

5 a 4 “ ^ “ 2 c 4 ” ^ — 2 a, 
a^ + 5 a 2 — 3 a. 


Simplify : 

13. a 4* ^ 4" ^ 4“ 

15. a4*^*i“a4~6, 

17. ^4-54-0:4-24-0:- 

19. a4"a4~^ — a. 

21. a-h^— r 4-a — ^ 4 -r. 

23. 4o:y 4- 3o:^ — 2o:y. 

25. o:^ -h2o:^ 4-4 o: — or®. 

27. a* 4- -f- 1 - 7a®. 

29. a® 4-^4-^^4-l4-^4-a®. 

^An expressicm such as 3o:s 4- 2o: 4- 7 >: 3+0:® -f-So:^ 4-1 can- 
not be simplified, for all its terms are unlike, but it is usehil 
to arrange its terms, either (i) in descending powers of x, i,eX 
beginning with the highest power of. or, then the next 
highest, and so on; for example, 3o:* 4- 5 x^ 4- 7 x^ -h o:® 4- 2o: 4- 1 
or (ii) in ascending powers of or, i.e.^ beginning with the 
term independent of or, then the x term, then the o:® term, 
and so on; for examples 1 4- 2;r-ho:® 4- 7 x^ 4- 3 x^ 4- 30:®. 


26 . p^ 3 p 4 " 2 4 " ^® 4 * 4/5 4 - 7 f 

28. 9-a®4-4 a— a® — 3 a 4 -l. 

30 . 7 or 3 -h 2 o:® 4 - 20 : 4 - 4 — 5 o:® — 4 :r, 


.1 
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31. Arrange in (i) descending 

of AT, (ii) ascending powers of x. 

Arrange a* t + 5^^ + 1 + in (i) descending 

powers of a, (ii) ascending powers of a, 

33. Simplify + 4;t -h 5 — + 2x^ ^x^ and arrange 

the answer in ascending powers of x. 

34. Simplify 84- x^ -)- 3;r^ + 2x^ -f Sx^ 3;*:4- 1 

and arrange the answer in descending powers of x* 



35. The number 435 can be written 4,10^ + 3.104-5. 
Write similarly. 374 and in the answer substitute x for 10 and 

for 102 or lOO. 

Can you simplify Sx"^ + 7;r + 4 ? 

36. The number 3048 can be written 3.10^ + 4.10 + 8. 
Write similarly 5704 and in the answer substitute x'^ for 10* 
and x^ for 10^. 

Can you simplify 5x^ + 7x^ + 4 ? 


4. Highest Common Factor, Lowest Common Multiple, 
Fractions. 

r 

Of the two expressions 6a^d^, Sa^d^t there are several 
common factors, viz., 2, 2a, 2a‘^, 2b, 2b^, 2ab and 2a 2^2^ 

2a^b^ is the highest of all these factors in power and 
contains in it every other common factor. 

2^232 jg called the Highest Common Factor (H. C. F.) of 
and 

* , The Lowest Common Multiple (L. C. M.) of 3^^ 

. 8^2^® is the lowest expression which is exactly divisible by 
6^^2^2 35 y^ell as 8a2^3 ; therefore it must contain the L.C.M. 
of 6 and 8, 24 as a factor and also it must be divisible by 

^3^2 and a^b^, i>,, it must contain a^b^ as a factor, for it is 
;the lowest in power of all the common multiples like 
^^b^, a^b^^ &a Hence 24/z^^® is the L.C.M. of th© 
two given expressions. *. 
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Example I. Fmd.(i) the H.C.F. and (ii) the L.C.M. of 

\2xy^z» '' 

(i) 3 is th'e H.C.F. of the co-efficients; of the powers df 

and we take the common factor, x ; ot the 
powers of y, and y®, we take the common factor, y^ ; 

we neglect z, as it is not a factor of 9x^y^^ 

Multiplying the common factors we have taken, 3, jc 
and y2, we get the H.C.F. 3xy^, 

(ii) 36 is the L.C.M. of 9 and 12 ; of the powers of x we 
take the highest ; of the powers of y we take the highest 
y3 and of the powers of the highest s'. Multiplying these 
together we get the L.C.M. 33x‘^y^z, 


EXERCISE 4. 

1. Of the expressions 3a, 6a^, 4^2, 2aby 12*3^3^ 12a2^2, 
6 <a: 2 ^^ 16a^, ab^ 3a^b^ 2ac, 6^2^-, Sabc^^ , which are factors of: 
(z) 6^2, factors of 3a^, (zVz) common factors of ^ab and 
4a2, (iv) multiples of 4 ^ 2 , (^y) multiples of 3a^ (vi) common 
multiples of 2^2 and ? {Oral). 

2. Find the H.C.F. and the L.C.M. of : 

(i) 4 a 2 ^ 2 ^ 6a^b^. (ii) 12a^b, 18ab^. 

(hi) 12ab, 3a^b. (iv) 33^3^*. 52a^b^. 

(v) 4 a 2 ^, 3abt^. (vi) 6 a^ 2 ^ 8a2^2, 12a^bc, ISabc^^ 

3. Find by factors the H.C.F. and the L.C.M. of : 

(i) 23.72, 73 . 2 , (ii) 32 . 53 , 33 . 52 . 

(iii) 864, 720. fiv) 1050, 840. 

Example 2. Simplify 

4;iry3^' 

The H.C.F. of the numerator and the denominator is 
2xy^. Divide the numerator and the denominator by 2:«:y2^ 

^ 6 ji :3^2 3^2 

• 4.x‘y32- 2yz * . 
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4 ' *^ 1' . ^ * 


matriculation algebra 

w 


iH 4 ;r 



rr, I 


gwtplle 3. ExpresF^ as an eqnivalent fraction witfi ^ 
dei^ninator 6ayl. - 

^ If 6ay be divided, by 3y. &e quotient is 2a. 

Multiplying , th.c numerator and denominator oy 2ist, 

“ Burg 

we have IMF' 

4 ;c _^ax 

3r ^ 2d X 33^ 6iz/ 

Example 4. Express - y as an equivalent fraction with 
numerator • 12a 

IP® ' If 12a®^®a® be divided by '2a ®^®, the quotient is 6^®. 
Multiplying«the numerator and the denominator by 

'« filta 

we have .. _ 

2a®,*:* 6a® x 2a ®a:® ^ 12a*;c®a® 





- 5 



3«®y® ■ 6a®“'3^®y® 18^®y®a® ' 

5 ^7 

Example 5.1feReduce ^ and — to fractions having the least 

common denomiiiator. 

The L.C.M. of 3jc and 4x=12x. 

5 4x5 20 , 7 3x7 21 



V 


3:*: 4 X 3:r 12x 


.7 3x7 

and = — — - 

3x4x 

1 


12 :r 


Example 6. (i) Add ^ and 




(ii) Subtract 


1 , 3 

:r:r" from 
lOx: ^ 


The L.C.M. of the denominators is 20;r. 

Expressing each fraction with denominator 20.r, we have 

2 




=ii + 

20x 20x 

_15 + 2_ 17 


20a: 

3 1 _ 15 

'**' ix lOx 20x 


20x' 


20x 
15-2_ 13 

20a: 20a: 
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4. ' Simplify : 

^ab^c* 
Via^b'^c* 


(i) 


<iv) 


39a ® A V® 


(ii) 

(v) 


XSa^x'^y 

baxy"^ 

Slx^y^jsr^ 

17x‘^y^s 


. 21a'^x'^y^ 

v'^^/ Ja^x^y^ 


5. Fill in ihe gaps in the following ; 

4^a^d 


’ 2y 14y* 

(iii) = 


(ii) 


6ab^ ISa^b^ 3b 


1 b^ 

(iv) --^- 


a 


. m^n. 


3 ♦» 3 


6. Reduce the following to fractions having the least 
common denominator ; • * 

... 5 '4 3c .... 3 X 'V 

vO H**"* Q * ^ > s 2’ O z* 

6a 3ar ax \ ^x 6y^ 3x^ 


(iii) 


2a^ 3ac 4dc 


(iv) 


x^y 


2x 




3y 3 4xy 

3^' 4^' SF 


7. Simplify the following fractions : 


... 2x , 3x 

( 1 ) 3 +. 

dt 

X" V • 

(iv) 

y X 

(Vii) ‘ - 3-^. 

(x) 1- — . 
xy 

(xin) - + T + - 
a o c 

j ,» 2a 5^ 
(xvi) — -t- 


• ,. 3a , b 

( 11 ) o- +-■ 
2x X 


x 


(V) 1 + 

4 > > ^ 2 ^ J 

ml— — — t ^ 

b 3b 
2 xy 


(viii) 


« 


(xi) 


xy 


... 2iX 3C 3^c 

(x.v) 3—4+5-. 


(vi) - + 3. 

X 

f 

(ix) 1-? •- 

O ' 

>• 

, ... .r , ;c . a: 

(Xi.) 2+3 + 4- ■ 

/ . ^ 1_ ^ _l 

2 :^ 3i ■*■ 4^ . 


+ 


3r 


3x 1 2y 42 

a _ b . c '* 


Tc^Ta^ab- 


(xvii) i!-^+?2L* 

' '' 12 15 18 ■ 

(xix) 




be 


ca 


ab 


■ /» 


1 


• Vh 
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^ 8. Simplify the following: 

.... . X 

(l) -T- X — (ii) 

^ ^ be at ^ ^ 

IZbc^ 2\ab^ 


a 


ife 




^'ai; 


(v) 


X 


^ b C 
(iii) -X-X-. 

3&x‘^y^ 27jry* 




• (vi) 


15a» ■ 10«“ 




5jc 


30^ 

What fraction is inches of m feet ? 

10. If in the fraction — diflEerent values are given to 

V 

is its value changed ? 

11. ABC is ^^^straight line, its part AB measures x units 
Md measures y units. What fraction is (i) AB oi AC^ 
(ii) AC of BC 


t vai 





5. Generalisation, Substitution, Problems. 

It is important to remember that the letters stand for 
numbers and not for the number of things. Thus it is wrong 
to say ‘ Let / stand for the length of a rectangle * ; I can stand 
for the number of linear units in the length and not for the 
length itself. 

The term quantity means number of things. Thus x 
rupees is a quantity, but jr is a number. When a quantity is 
to be indicated, the unit must be stated. 

.-o' ■ « 

k - * 

EXERCISE 5. ^ 

Criticise the following statements : 

1. If one chair costs x, then four chairs cost 4^. 

2. If the length of a rectangle is / ft. and breadth b ft, 
its area is lb, 

3. The price of silk per yd. is x, 

4. The temperature of a place was x and then it rose 
5 degrees ; thus it was then ;r -f 5. 

% 

5. Let a chair cost x and a table y, then since the price 
of the table is Rs. 5 more than that of the chair^ y—jc 
=3 Rs. 5. 
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LITERAL ARITHMETIC 
Example 1. Suppose we know that 

4 

■ the sum of the 6rst 2 natural numbers = • 

2 ' 

2 

2 

and so on. 

From the similarity of the form of these expressions we 
can deduce a general form : 

the Slim of Ihe first n natural numbers = 

2 ’ 

which includes all the above three statements. 

The process by which we arrive at the general form 
called generalisation. 

Generalise : 

6. 5 exceeds 3 by 5 

7 „ ' 4 by 7- 

9 ,, 5 by 9 


IS 


3 

4 
5. 


8. 5 X 4 = 4x5 

7 X 9 = 9x7 
12 x 8 = 8x12 


7 - 4 4 - 5 = 54-4 

7 4- 3 = 3-f-7 
9 4 - 4 = 44 - 9 , 

9 . 72 X 7 = 73 

92 X 9 = 9 ^ 

112x11=113. 


10 


9 X 1=1 


II. 


7 X f 

12 XxV = l. 


12 


f=l 

tV 

3 X 0=0 

4 X 0 = 0 

5 X 0 = 0 


13. 


0 

0 

0 

2 

2 

2 


X 

X 

X 

X 

X 

X 


3 = 0 
4=0 
5 = 0. 

1 is an even numbei 

2 


II 


I) 


14 . 


2 X 
2 X 
2 X 


l + l is an odd number 

3-fl 


II 


l> 


u 


* ' *■ *■ 
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. o 


is 



The sum of the^first 2 odd numbers is 2 ^ 

'i 3 ^ 

11 ti 11*^ 


if 


11 


If 


ft 


II 

*1 


♦ 1 

1 1 


1 f 


4a 


16,11^4 times 6+6 = 5 times 6 
4 Umes 7 + 7 = 5 times. 7 
4 times 9 + 9=5 times 9. 



£ 7 


5 . 


17^ 5% of a number is of that number 




iri 


.. 


7% 11 


100 
7 



*1 


9% 


** 100 
9 


II 


If 


O ft 


ft 


18 


” 100 
In a rectangle, if 


f I 


ti 



J? 



11 


11 


length=16 ft., breadth = 12 ft.* area = 16xl2 sq. ft. 
= 24 ft.,.^„ =18 ft., ,1 =24x18 ,, „ 

= 15 ft, ,, =14 ft, „ =15 x14 ,, 1 , 

a 

9 — 1, 9, 9 + 1 are three" consecutive numbers 
7-1. 7, 7 + 1 

28-1, 28, 284i 


If 


11 



tf 


f 1 


-Ik Jei 


If 


« t 


20. One number is A (c) Give the next higher consecutive 

o 

number. (^) Give the. next lower consecutive number. 


21. Out of three consecutive numbers the middle one is ^ 
m ; give the other numbers. J 

. I 

Substitution. It is extremely useful to derive a few - 
particular cases from a general statement by substituting the 
given numerical values for the letters, as illustrated in the * 
next example. - 5 


Example 2. If a rectangular room is I ft. long, b ft. broad 
and h ft. high, the area of its four walls is 2(/ + ^) x // sq. ft 
Derive from this statement the area of the four walls of a 
room, 16 ft. long, 14 ft, wide and 12 ft. high. 

Since in this case /= 16, d= 14 and A = 12, 

s’. 
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•\ the area of the four wall& 

(16+.14)xl2 sq. ft, 
c= 2 X 30 X 12 sq. ft, 
==720 sq. ft. 


22. If the parallel sides of a trapezium are a and b and its 
altitude is the area— J (a-{-b)xh. Derive from this the 
area of another trapezium whose parallel sides are 18 ft, and 
12 ft. and the altitude is 8 ft. 

23. From the general statement ** area of a circle = 7 r 
where r stands for the radius of the circle, derive the area 
of a circle whose radius is 15 ft. 


24. If the interest on a certain sum p @ the rate r% per 

\ 


annum for t years is 


p'Kr'x.i 
100 . * 


find the interest on Rs. 450 @ 


6% per annum for 3 years. 

25. If a4-l is the square root of show that it 

is true when « = 7, 9, 11. 


5 26. The temperature of a place is x degrees Centigrade 
or -^4- 32 degrees Fahrenheit. What will be its tempera- 


ture in Fahrenheit, when it is 40 degrees Centigrade ? 

27, If a figure has n sides, the sum of its interior angles 
is (2n — 4) right angles. What is the sum of the angles of 

(i) a figure of 5 sides, (ii) a figure of 8 sides, (iii) a figure of 
10 sides and (iv) a figure of 12 sides ? 

28. If a figure is regular and has n sides, each of its 

2n —4 

interior angles is right angles. What is the magni- 

tude of an interior angle of (i) a six-sided regular figure. 

(ii) an eight sided regular figure ? 


Hint, If you fail to solve a literal problem, frame for yourself 
a similar problem using numbers for letters and solve it ; then do 
the similar process for the given problem, as illustrated further in 
examples 3 and 4. 
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Example 3. The telegraph posts are ftxed apart along 

poles per minute. Find 



a railway line passes n 

the speed of ih efTta in per hour. 

__ 

Let us framea similar problem, putting*^ numbers instead 

-a 

of the letters d and n, . r 

The^telegraph posts are fixed 220 ft. apart along^^railway 
line° an d a trains passes 9 po les^per minute. Find the speed 
of tn^t^jn per hour. 




In one 7tig^4te the trairrpasses 9„ poles or covers (9^ 1) or 




B distaricesDetween two consecutive poles. 
.% in i ininiu ^it go es 220 x 8 ft 

,, 60 minute^^^^,„ 220x8x60 ft. 


II 


1 hour 


220 x 8 x 60 


f J 


3 X 1-^760] 



miles. 


'‘X 


Now we can work out the orjgtiialipfoblelTi : 

In one minute the train passes « poles or covers (w — 1) 
distances between two consecutive poles. 

.*. in 1 minute it goes dx(/i^l)ft, 

dx(^^^l)x60 ft* 

</x (;2 — l)x60 

Li760 


If 


60 minutes 


tl 


• * It 


1 hour 


I J 


• * II 


If 


f I 


li: 


d(n~l) 

— - miles. 



Example 4." A cow is bought for x rupees and sold at a 
profit for y rupees ; find the profit per cent. Bt|L 

Let us take a similar problem in Arithmetic. .A cow is 
bought for Rs. 57 and sold for Rs. 72 ; find the profit per 
cent. 

^The profit is Rs. (72— 57), 

The cost price is Rs. 57, 

(72-57) 


.*. the profit is 


' 


57 


x 100 
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Now in the original problem, 


the profit is 
the cost price is 


Rs. (y — x), 
Rs Xf 


,% the profit is 



10Q(y—x\^ 

/o 


Z9* Reduce Rs. x^ y annas to annas. 

ZO. How many hours does it take to walk: 

(i) X miles at the -rate of 5 miles an hour i 
(ii) X miles at the rate of y miles an hour ? 

31. In t hours a man walks m miles : 

(i) At what rate does he walk in miles per hour ? 

(ii) How many yards does he walk in 15 minutes ? 

32. A train runs with the speed of m miles per hour ; 
what is its speed in y_ards per minute ? 

33. A clock loses 5 seconds in 24 hours; in how many 
<3ays will it be x minutes too slow ? 

,34. Iflj. = 10 as., how many shillings can we have for 
Rs. 25 ? for Rs. x ? 

35. If three-fourths of the distance between Delhi and 
Simla is AT miles, what is the distance between the two towns ? 

36. If a yds. of silk cost Rs. 15 ; how much of it can 
be had for Rs. x? 

37. Fot X miles the railway fare is Rs. y ; how much will a 
joixrney of 

(i) 8x miles, (ii) m miles, 
cost at the same rate ? 

38. If X men can do a piece of work in 14 days, how many 
days' will 6x men take to do it ? How long will y men take 


to do it ? 


ii 
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39. A gardsoa has provisions for x men for y days. If m 
more men come ioi how long will these last ? 

40 . If 15 srs. ol sugar cost Rs. 4 as. 10, how much of 
it can be bought for Rs. as. y ? 

41. A .merchant bought sugar worth Rs. m and sold it at 
a profit for Rs. n. Find his profit per rupee. 

42. A motor car runs I miles in a hours on the first day» 
7 n miles in b hours on the second day and n miles in c hours 
on the third day. Find its average speed per hour. 

What is the result of increasing x by 16 per cent. ? 

44. How much per cent, is of y ? 

1 CL 

45. Express as a percentage (0-» (*0 t* 

46. Find the simple interest on Rs. 300 at r% per annum 
for 5 years. 

47. Find the simple interest on Rs. p at per annum, 
for 5 years. BL 

48. Find the simple interest on Rs. p at r% per annum 
for t years. 

49. If x% of a property is spent every year, how long 
will the whole property last ? 

50. If seeds are sown and 84% of them take root, how 
many of them are wasted ? 

51. Sugar is bought at a as, per seer and sold at a profit 
of Vlh%, Find the selling price of 6 seers. 

52. The price of cycles is reduced by 5%. If the old price- 
of a cycle were r rupees, what is its new price ? 

53. A bookseller allows x% commission on the published, 
price of his books sold for cash. How many annas in a ^upee^ 
is this ? 
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S4. The price of wheat has fallen p% in two years. It is 
now selling @ 32 seers per rupee. What was its rate two 

years ago ? 

^55. A rectangular path is / yds. long and 5 ft. wide; find 
its area in square feet. 

56. ' Find the cost in rupees of a carpet for a room x ft. 
long and y ft. wide @ 4 as. per sq. ft. 

57. The area of a wall is A sq. ft. and its height is 8 ft. ; 
find its length. 

58. A piece of cloth is yds. long and y*' wide. How 
many pieces 10" x 8" can be cut out of it? 

59. What is the volume of a brick a" long, wide and 
c" thick ? What is the area of its surface ? 

60. A reservoir is / ft. long and b ft. wide. If its capacity 
is X cu. ft., find its depth. 

61. The cross section of a cylinder is x sq. inches and 
its length is 50" Find its volume. 

62. Find the number of bricks 9"x4^" required for a 
rectangular floor x ft. long and y ft. wide, 

63. Find the number of bricks 9" x4J" x3" required for 
building a rectangular platform a ft. long, b ft. wide and 
30" high. 

« 

64. Find the number of bricks 9" x4J"x3" required ta 
build a wall k ft. high, thick round a rectangular garden 
/ ft. long and b ft. wide. 

65. The thickness of a sheet of paper is — in. How many 

k 

sheets will be required to form a pile of paper h in. high ? 

66- Find the length of a wire whose cross-section is^ 

^sq. in. and whose volume is 1 cu. ft. 


CHAPTER II 


DIRECTED NUMBERS, FUNDAMENTAL 
■r LAWS, FIRST FOUR RULES 

1. Illustrations. _ 

(i) If a tradesman invests in business a capital of 
Rs. 100, and from his first transaction he gains Rs. 5, and 
from his second transaction he loses Rs. 5, his capital or 
financial position remains unchanged. 

Here the loss of Rs. 5 destroys the gain of Rs. 5 ; thus the 
loss of Rs. 5 and the gain of Rs. 5 are opposite in character 

but equal ui magfiitude, 

(ii) If a man ascends 10 yds. and then descends 10 yds., 

his ultimate position remains unchanged. 

Here the descent of 10 yds. destroys the ascenX. of 10 yds. ; 

thus the ascent of 10* yds. and the descent of 10 yds. are 
opposite in character but equal hi magnitude, 

riii) If a man walks 3 miles east and then 3 miles west, 
his ultimate position remains unchanged. 

Here the effect of going 3 miles east is destroyed by the effect 
of going 3 7 nilcs wesi\ thus going 3 miles east and going 
3 miles west arc opposite in character but equal hi magnitude. 

a. 

(iv) 7 + 3-^= 7. 

Here the effect of adding 3 is destroyed by the effect of 
subtracting 3, and thus the subtraction of 3 and the addition 
of 3 are opposite opera tio7is with equal magnitudes. 

These four examples are of equal and opposite quaniities 
or 7novcments, 

It is evident that the gain of Rs. 8 does not completely 
.destr oy the loss of Rs. 1^, but the effect of one on the 
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'C^pitsl is opposite to the effect of the other \ hence g<xi 7 i 3 .nd 

loss are two opposite quantities^ 

#■ 

Similarly, credit and dehit, income and expenditure, ascent 
and descent, rise and fall, the distance to the rig^ht*hand side 
and the distance to the left-hand side, the distance to the 
east and the distance to the west, the distance to the north 
and the distance to the south, the degrees north of the 
equator and the degrees south of the equator, the degrees 
above the freezing-point and the degrees below the freezing- 
point, the arrival of men and the departure of men, the time 
before a particular event and the time after that event, the 
•of>eration of addition and the operation of subtraction, are 
pairs of opposite quantities or movements. 

In Arithmetic the operations of addition and subtraction 
which are opposite to each other, are denoted by the signs 
-f- and — respectively ; similarly, it would be convenie7it to 
^ denote any pair of opposite quantities or movements by the 
same signs, 4 - and — . 

If one quantity or movement be represented by the 
sign 4"' the opposite one would be represented by the sign — . 


EXERCISE 6. (Oral) 

1. Name three pairs of equal and opposite quantities. 

m 

2 . Name two pairs of equal and opposite movements. 

3. If a loss of Rs. 5 be denoted by -h Rs. 5, what would 
be the notation for a gain of Rs. 12 ? 

4. If 30 miles towards east be represented by — 30 miles, 
what would be the notation for 20 miles towards west ? 

5. If 60 miles towards north be denoted by 4 - 60 miles, 
what would be the notation for 15 miles towards south ? 

6. If 23 ® north of the equator be denoted by 4"23*’, wbaf^ 
would be the notation for 17® south of the equator ? 


3 
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7 . 500 yrs, before the birth of Christ be denoted by 

^^500 yrs., what would be the meaning of 500 yrs* . 

* 8. If the arrival of 5 men be denoted by +5 men, what 

would be the meaning of —5 men ? 

9. If — Rs. 50 mean a gain of Rs. 50, what would bje the 

meaning of + Rs, 60 ? * 

IQ. If -h Rs. 12 denote Rs. 12 received, what would 
-- Rs. 12 denote ? 

11. If 4000 ft. height above the sea-ley el be represented 
by + 4000 ft., what would be the meaning of— 2000 ft. ? 

12. What must be taken as negative, if each of the 

following is taken as positive : 

(i) Number of feet to the right-hand" side. 

(ii) Number of miles to the east. 

(iii) Number of rupees lost, ; 

(iv) Degrees of falling temperature. 

(v) Degrees north of the equator. 

^1 ^ (vi) Days to come. 

r 2. Convention. We have seen that if either of the two 
?: opposite quantities is denoted by the sign -j- , the other is de- 
noted by the sign — \ but> in general, it is usual to mark such 
Quantities positive as raise or sirengtheyi our position, and to 
mark such quantities negative as lower or weaken our 

position. 

Thus, gain^ incontef credit ^ asceiity rise^ etc., are taken as 
positive, and loss^ expendilurcy debit y descent y (ally etc., are 
taken as negative. 

Similarly, motion and distance to the right-hand, motion 
and distance to the east, motion and distance to the north, 
degrees north of the equator, degrees above the freezing- 
point, the coming of men, etc., are taken as positive ; where- 
as motion and distance to the left-hand, motion and djistance 
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to tne \vest> motion and distance to the south, degrees sout^ 
of the equator, degrees below the freezing point, 

departure of men, etc., are taken as negative. 

; 

Note, The + sign is generally omitted before a positive quantity} 
h^ce when no sign is prefixed to a quantity, + picm is uud^rstood^. 
Thus + Rs. 5 and Rs, 5, + 8 and 8 are positive. 


^EXERCISE 7. (Oral) 


An ascent of 25 yds. 
A promotion of Rs. 5, 


15 miles due north* 
20 miles due west. 


✓ 


Write the following symbolically prefixing the usual sigoSi 
I. An income of Rs. 50; 2. A loss of Rs. 20, 

3. A debt of Rs. 100, 

4. An expenditure of Rs. 40. 

5. A saving of Rs. 15. 6. 

7. A fall of 125 yds. 8, 

9. 200 ft. below the sea level. 

10. 500 yds. above the sea level; 

I!. 13 miles due east. 12. 

13. 17 miles due south. 14. 

15. 20® north of the equator, 

• 16. . 15® south of the equator. 

•• * 

17. 8 men arrived. IS. 

» 

19. 13 yds. to the left-hand. 

^ 20. 19 yds. to the right-hand; 

21. 35® above the freezing-point. % 

22. 23® below the freezing-point. / 

23. Rs. 40 received. 24. Rs. 40 given away. 

25. Express with proper signs all the following quantities 
<as gains: 

(i) gain of Rs. 12 ; (ii) loss of Rs. 9 ; 

(iii) gain of Rs. 25 ; (iv)’ loss of Rs. 15. 

26. Express all the following, first as northerly movements 

and then as southerly movements: ‘ ’ 

(i) 5®A^.; (ii) 7®5’.; (iii) 3®A^,r (iv) 8®5“J 


^ • • 

10 men gone away 
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If th^ dates reckoned + from 0 A» D. onwards^ 
exj^ess the following with proper silgns: 

(i) 420 (ii) 7S B.C.’’, 



(iii) 1625"i4.Z>. 



(iv) 1200 B.C. 




3. Definitions, fi) Gain and loss, credit and debit, etc., 
are reckoned from the original hhancial position of a man. 

"ga (ii)^#'Rise fall, ascent and the descent, etc., are 
measured^ from the level of the ground. 

(iii) The dist^ce to the east and tl^ distance to the 
V?est, the distance to the rlght>hand. side and the distance^ 
to the left-hand side^etc., are measured from a particular 
position. 





Similarly, in other -cases as well, we always measure the 

□ ^ , 
magnitudes of opposite quantities from a particular position. 


The position from which we measure the magnitude of 

opposite quantities is called the starting-point and numbers 

indicating their measures and direction are called directed 
numbers. 




Example 1 . barrel floating on the surface of a sea is 
Ciirried by successive tides as follows : 

3 miles east, 4 miles west, 2 miles east, 5 miles west, 
6 miles east. Represent these movements by means of the 
usual signs. 




iSince the distance to the east is represented by the posi- 
tive sign and the distance to the west is represented by the 
negative sign, therefore we have : 


( -h 3 miles) { — 4 mDes)-|-( -t 2 miles) 4- ( — 5 miles) 

4-( -j- 6 miles), 

as the representation of the changes in the position of the 

barrel. 
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Example 2. A person ^ains Rs. 30, loses Rs. 25, gams 

Rs. 15, and then loses Rs. 10. Represent these changes 
symbolically, using a for Rs. 5. 

Since a is to stand for Rs. 5, therefore a gain of Rs. 30 

would be represented by 4- 6^. loss of Rs. ^25 would be 

represented by — 5^, a gain of Rs. 15 would be represented 

by 3«, and a loss of Rs. 10 would be represented by — 2^. 

Thus these changes, when represented symbolically, stand 
as follows : 

( + 6<i) + ( _ 5a)+ ( + 3a) + ( - 2«). 

Relative Position. Suppose al] measurements are calcu- 
lated on the following scale from the 32 mark. 

26 27 28 29 30 31 32 33 34 35 36 37 

Since 35 is 3 steps forward from 32, it is said to be (+ 3) 

relative to 32, and as 30 is 2 steps backward from 32, it 
is said to be ( — 2) relative to 32- 


EXERCfSE 8. 

I- In the graduated scale XX\ take 
point, and tnark on it the positions of the 


O as the startings 
following points : 


i-j. 


x' 


^ 

t ^ « « ■ ■ » ■ » ^ V 1 ■ 


t I I I I 


(0 + 3. (ii) — 3. 

(iv) ^ 8. (v) — 10. 

(vii) ^ 9. (viii) + 15- 

(x) 0. (xi) 4- 14. 

2. Tell from the scale the number of 
(i) + 3 and — 3. (ii) 

(iii) ~ 10 and + 10. (iv) 

(v) — 6 and rf 4- (vi) 

(vii) — 9 and 0. (viii) 

(ix) 0 and -f- 5. 


(iii) + 5. 

(vi) 4-12. 

(ix) -f 7. 

(xii) — 15. 

divisions betv/een 
4- 5 and — 8. 

— 5 and — 8. 

0 and -- 7, 

+ 8 and 0. 
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How many divisions do I move, and in what difection 





4. 

5 . 

6 . 

7. 

8 , 

9. 


If I move from +3 to — 3 ? 
If I move from 4-5 to 4-8 ? 
If I move from —8 to — 5 ? 
If I move from — 5 to -f-8 ? 
If I move from -^9 to +4 ? 
If I move from -h 11 to —3? 
If I move from — 10 to -|-2 ? 





10. If I move from —4 to — 10 ? 

11. If I move from +3 to —9'? 

12. On Monday a merchant gains Rs. 60, on Tuesday 
he loses Rs. 25, on Wednesday he loses Rs. 15, on Thurs- 
day* he gains Rs. 12, on Friday he loses Rs. 16, on Saturday 
he gains "^Rs. 24, and on Sunday he gains Rs. 40. Represent 
these changes by means of the usual signs. 


13, The daily changes in the height of a barometer are : 
Monday a fall of *6 in., Tuesday a rise of *8 in., Wednesday 
a fall of *4 in., Thursday a rise of *2 in., Friday a rise of *3 
in., Saturday a fall of *2 in., and Sunday a fall of *5 in. Re- 
present these changes symbolically, using x for T in. 

14. The changes in the level of a hilly-road are as 
follows : a rise of 80 ft., a drop of 50 ft., a rise of 110 ft., 
a drop of 60 ft,, a rise of 130 ft,, a drop of 70 ft., a rise of 
150 ft. Represent the level symbolically, using x for 10 ft 


15. /*, Q, Ri S, T are five stations on a railway. From 
P \.o Q the level falls 50 ft., from Q to it rises 70 ft, 
from to S it falls 40 ft.,' and from S to Tit rises 80 ft. 
Represent the whole level symbolically, using a for 5 ft. 

16. An aetoplane rises to a height of 850 ft., then descends 
350 ft., it again rises 260 ft., and then descends 145 ft. 
Gxpress its ascent and descent symbolically. 
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17 . The average temperature of a day was 80°. At certain 
hours of the day the temperature was 75°, 78°, 84°, 88°. 
State each of these, relative to the average temperature. 

IS. Reckoning times from 10 a.m., express each of the 
following times on a certain day by the directed numbers : 

(i) 4 P.M., (ii).nQon, (iii) 7-30 a.m*, (iv) 3-20 p.m. 

19, The freezing-point of a Fahrenheit thermometer is 
32°. Express the foUowiDg temperatures relative to the 
freezing-point ; ^ 

(i) 78°, (ii) 24°, (iii) 32°, (iv) 0°. 

20 If a goods train runs with a speed of 20 miles an 
hour and a passenger train with a speed of 35 miles an hour 
in the same direction, express : ^ 

(i) the speed of the passenger train relative to that of 
the goods train ; 

(ii) the speed of the goods train relative to that of the 
passenger train ; 

(iii) the speed of a pole fixed along the railway line 
relative to that of the goods train : 

(iv) the speed of a pole fixed along the railway, line 
relative to that of the passenger train. 


. ADDITION 

il- (iraphic lllUStffltlons. The following graduated 
scale stands for a. straight road from east to west or west to 
east ; each of its divisions stands for one mile. O is the 

starting-point*. A man Is supposed to be travelling alonsc 
this-road. * * 


1 
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Mark the successive positions of the man and express in 
ch of the following cases the whole movement by means of 
the usual sig7is : 




-«<« 




I I — f t 


^ ^ 


pi— 


* * * * * -* 1 - 






WEST 



CAST 


(i) , When he goes 8 miles to the east, then 5 miles to the 
east, and is thus 13 miles to the east. 

Symbolic represeniationi (-|-8 miles)+( +5 miles) *= +13 
miles. 

(ii) When he goes 4 miles to the east, 3 miles to the 
east, and then 5 miles in the same direction, and is thus. 
12 miles to the cash 

Symbolic representalion : (4*4 miles)+( + 3 miles) 

+(4-5 miles) = +12 miles. 

(iii) When he goes 8 miles to the west, then 5 miles to the 
west, and is thus 13 miles to the west. 

I Symbolic represeniaiion \ (—8 miles) + (~5 miles) 

= — 13 miles. 

(iv) When he goes 4 miles to the west, 3 miles to the 
west, and then 5 miles in the same direction, and is thus 
12 miles to the west. 

Symbolic represenlalioni (—4 miles) +(— 3 miles) 

+ ( — 5 miles)= —12 miles. 

Money Illustrations. Let a stand iox^one rupee. 





Algebraic representation 


(i) Rs. 4 gain+Rs, 3 gain 

= Rs. 7 gain. 

(ii) Rs. 4 gain+ Rs. 3 gain 
+ Rs. 5 gain = Rs. 12 gain. 

(iii) Rs. 4 loss 4- Rs. 3 loss 

• =Rs. 7 loss. 

(iv) Rs. 4 loss 4- Rs. 3 loss 
+ Rs. 5 loss=Rs. 12 loss. 


( + 4a) + ( + 3a) = + 7a. 


(+4a) + ( + 3a)+( + 5a) 

'^ = + 12a. 

(“4a) + ( — 3a) = — 7a. 


( — 4a) + ( — 3a) + ( — 5a) 

= — 12a. 


tv 


> From these ,and simiW examples it follows ; 




* w 
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Rule /. The sum of a number of like terms, all of the 
same sign, is a single like term of the same sign, and its 
co-efficient is the sum of the numerical values of the 
several co-efficients. 

Example 1. Find the sum of -\-7abt -\Sab. 

Here all the terms are alike and have the same sign ; * 
hence the literal part of the sum is ab^ the co-efhcient is 17, 

(2 4-7-1-8), and the sign to be prefixed is 4 -. 

/. sum=4-17a^. 

Example 2 . Find the sum of —oab-, —Sab’^j ~-7ab^. 

Here all the terms are alike and have the same sign;; 
hence the literal part of the sum is ab'^, the co-efficient is 15,. 
i,e, (3-f5 4-7), and the sign to be prefixed is — . 

/. sum=— 

In the above scale, mark the successive positions of the = 
man and express in each of the following cases the whole 
movement by means of the usual sights : 

(v) When he goes 8 miles to the east, then 5 miles to- 
the west, and is thus 3 miles to the east. 

Symbolic represen talion ; ( 4-8 miles) 4- ( — 5 miles) 

= 4-3 miles. 

(vi) When he goes 8 miles to the west, then 5 miles 
to the east, and is thus 3 miles to the west. 

Symbolic representatioji : (—8 miles) 4 - ( 4 - 5 miles) 

= — 3 miles. 

(vii) When he goes 8 miles to the east, 5 miles to the • 
west, then 7 miles to the west, and is thus 4 miles to the west 

Sy7nbolic represenlation : ( 4-8 miles) -f- ( — 5 miles) 

4 -( — 7 miles)=— 4 miles. 

(viii) When he goes 8 miles to the west, 5 miles ^ to the^* 
east, then 7 miles to the east, and is thus 4 miles to the east 

Symbolic represeniatio^i : ( — 8 miles) 4(4-5 miles) ^ 

4 - ( 4“ 7 miles) = 4 - 4 miles. 
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Money Illustrations. Let a stand for one rupee. 



^ (0 -Rs. 8 gain-f-Rs, 3 loss — 3^?)— 

= Rs. 5 gain. 

(ii) Rs. 8 loss + Rs. 3 gain^^ (-8a) + ( + 3a)= -5a. 

= Rs. 5 losS^ 

(iii) Rs. 8 gain-f-Rs. 3 loss 
-f- Rs. 4 gain = Rs. 9 gain. 

(iv) Rs. 8 loss + Rs, 3 gain 
+ Rs. 4 loss = Rs. 9 loss. 




( + 8a ^ + ( — 3iz) 4* ( "h 

— + 9 <^. 

( — 8a} + ( + 3a} + ( — 4a} 

= — 9a* 


From these and similar examples it follows : 


Ru/e 2. The sum of a number of like terms, not all of 
the same sign, is a single term. To obtain its co=efficient 
add together the co-efficients of the positive terms and 
the co«efficients of the negative terms, take the difference 
of these two results, and prefix the sign of the greater* 


Example 3, Find the sum of 

+ 6ad^c~-4ad^c + 8ab^c^ \2aR^c. 


the terms are alike, but have different signs j 
fagpcg th e lette rs in the sum are ab^c, the co-eiBcient is 2, t.l. 
(e-t-S— 4 + 12), and the sign to be prefixed i?— . 

sum= — Zab^c. 


EXERCISE 9. 


I Prove graphically that : 

(i) ( + 7)+(+12)=H-i9, 
(iii) (+7)+(-12)=- 5, 

(v) +5 — 3 =4-2, 

(vii) +8—8 = 0, 

(ix) +5-7+6 =+ 4. 


(») (-7)+(-12)=_19, 
(iv) (-7) +(+12)=+. 5, 


(vl) —5 + 3 
(viii) —12 + 12 
(x) -5 + 7-6 _ 
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Add {orally^ : 


2. 

-7;tr 

3. 

Sax 

4. 

+ 19a;ry 


■4“ 4 V 


-‘7ax 


— 9axy 

5. 

-\-8ab 

6. 

— 4xyz 

7. 

+ 9x^y 


^7ab 


4- 7xyz 


— Sx^y 


-j-5a^ 


— 1 3xyz 


+ 12x^y 

8. 

— 5y^.3r 

9. 

— 2ni^7i 

10. 

+ Sp^g^ 


— 8y’^z 


+ 


— \2p‘^q^ 


9y^z 


— 5m^n 


-h 4/>2^2 


Simplify : 

11 . \ab-\-*^ab — 2ab — lab, 

12. V^xyz -^xyz-^Sxyz, 

13. —Sabx^ -^-^abx"^ — ^abx"^ -^^abx"^ — 2abx^. 

14. —Ipq'^r— 12pq^r-\-7 pq^r~3pq^r + Spq^r. — Spq^r. 

Simplify by collecting like terms : 

15. a — 2^ -i- 3i: — 4a -h 6^ — 5^- -f 

16. — 4y -f-S^r— 3y-}-40 — 5;t:4-2y — 10^-[-5y 

17. 3^^ — 3^^'l-4^^ — p'^ ’\~7 pg—Qp"^ — 2pq -\rSq‘^. 

18. 5a^ — 4^^^ + ra — 2a^ 4- 6ra -\-7bc — 3ca H- be, 

19. 6x^yz-i-xy^z — 4x^yz — 5xyz^ -h 3xy^z -t 7xyz^ . 

20. 4ax^y — Sa^xy -i~8ax^y~7axy^ -l-2a^xy — 4a;t:>'^. 

* Def, In a scale of directed numbers, the number midway 
between any two of the numbers is called their Arithmetic 
mean. 

Thus in this scale 

*— ■ * ■ - t ■ i J I _ f I I i j- 1 J . f — . -1- 

•8-7-6 - 5-4 -3-2 - 1 ~ O i^Z +3-#-4^5'*6 -#-7+8 

(i) the Arithmetic mean of + l and +7 is +4, 

(ii) the Arithmetic mean of + 2 and — 4 is — 1, 

(iii) the Arithmetic mean of— 2 and— 6 is -4. 
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But (i) half the sum of-f-l and-h7 is-h4, . 

(ii) half the sum of-t-2 and— 4 is -1, 

(iii) half the sum of — 2 and — 6 is— 4. 

therefore, the Arithmetic mean of two directed numbers 
may Be obtained by dividing their algebraic sum by 2. 

Similarly, the Arithmetic mean or the average of, say 

o j* ^ j , iheir algebraic sum 

o directed numbers = 




\ 


gp ♦ 21. Find the Arithmetic mean of the following directed 

* 

numbers ; 

. -a - 

(i) +16 and +24, (il) -Sand +r4, 

(iii) —Sand —20, (iv) +8 and —22, 

(V) -7, +4, -5, +6, (vi) -9, +5, +3. -6, +7. 

* 22. Draw a straight line XOX' on squared paper and 
represent on it 5 points whose heights are +8, +4, —2, +3„ 
— 3. Find the average height of these points; draw a straight 
line LAf at the average height above XOX* • Express the 
height of these points relative to the straight line LM» 

* 23. Represent on squared paper 9 points whose heights 
are +10, — 8, +2, — 7, +3, +5, — 4, +6, +11, with 
reference to a st. line AB, 




Draw another st. line parallel to AB and at the average 
height of these points. Express the height of each of these 
points relative to this st. line. 

Example 4. Add together 5a^ — 4a®^ + 6a^2 — 2^^, 
^2ab^ ~3a^b, and b^ —3a^-{-ab^, 

Here, by arranging the like terms in columns and adding* 
them up, we have 

a^-3a^b-2abf 
— 3a3 ,.+ ab^+b^ ^ 

3a^-^7a^b+5ab^-^b^ 


DIRECTED NUMBERS, FIRST FOV'R KULES 
Add together : 

li. 25. x'^^xy^—xy^y'^. 

26. d^~\-€Lb, — ab — 27. p"^ — ZPQ’Vq’^x — 5^* 4-6^<7-4-2^^. 
.28. a*-ha + l, 3^2 — ^4-2, 5a^ — 4a — 7, 

29. Sx^ •\-2xy-‘y'^y -^x'^-k-xy^y^^lx'^ — Zy'^, 

39. 2;c4-3;^ -42', — 5;tr — y— 2 r, — 3;r— 4)/. 

31. 2b^c — 3c^b, — 4^^ — 2c^b, 

32. 3a^;ir* — ^ax — 10, 2a^^^-|~aji: — 6, — 4a^x^ -I- ax-j-O* 

33. — 5a^ — 4^^, — 3a^ 4- 2a^ — 6^^, 5a^-|-3a^-l-2^^. 

34. Sp^ — 2pg-\-lg^, —9p^-l-3pg — 6g^, 4- 2p^ — 5pg+ lOg^, 

35. — 1— 3;r-2Ar3, 5x^3-i-4x^, x^ -h2x^--2x+2. 

36. 3a — 4^ 4” ^ “1“ 0^, -"2a4“4^“2^— “7£/4"3/| 

— 6a4-4^— 3f — 7^4-9/, —5a — 2^ 4^ 5r — 4^/— 3<?, 

9a — 2b — c-{~2^ — 6/. 

37. 3x^ + 2y^+6x^9, 7x^-3x-4, -9x2-7y^-h^f 

^4js^+y£r—3xy, 6y^4~2^^ — 3xy'—3y^, 3^^ -{-4yS'—2xy. 

38. Ja^ — Ja^4-^®» 2ad — 4- Ja®, Ja24-§^^ — 

39. If ^ = — 5 ;i: 4-9, i5 = 4;t:-3, C^G-x^, find the 

value of y44-^4-C 

40. If JC=4a2 — 3a 4-5, y= — 2a 4- 7a^ 4-4 and 

2 — — 94-4a — 11a®, find the value of x+y-i-^r^ 


SUBTRACTION 

5. Prhiciple, In Arithmetic 8 — 5 means that we have to 
^nd the number which must be added to 5 to make 8 ; or, 
generally^ to find the number which must be added to the 
:subtrahend to make the minuend. 

In Algebra to subtract subtrahend from minuend means 
to find out : 

(i) How far the minuend is from the subtrahend* and 

(ii) the direction In which it lies. 
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Graphic Illustrations. S 

— < ^ *r 

1 ’ ■ . ■ ■ . . . gMit I i I I III i__t. I I I I 1^1 I t I I t I ■* 

X 0 ^ I 

(i) To subtract +5 from +8 means marking the ^ 

positions of +5 and +8 and finding out the direction and the J 
number of steps to be taken from -f 5 to reach + 8. \ 

Evidently, in this case, we take three steps in the j 
positive direction ; hence the answer is + 3. ^ 

(ii) To subtract — 5 from -|-8 means marking the posi- J 

tions of —5 and +8 and finding, out the direction and the • 

number of steps to be taken from — 5 to reach 4- 8. 

Evidently, in this case, we take thirteen steps in the 
positive direction ; hence the answer is 4-13. 

(iii) To subtract +5 from ~8 means marking the 

positions of + 5 and —8 and finding out the direction and the 
number of steps to be taken from + 5 to reach — 8. 

Evidently, in this case, we take thirteen steps in the 
negative direction; hence the answer is — 13. 

(iv) To subtract —5 from —8 means marking the ^ 

positions of —S and —8 and finding out the directiori and 3 
the number of steps to be taken from — S'jto reach —8. *^8 

Evidently, in this case, we take three steps in tlie^ 
negative direction ; hence the answer is —3. 

Let us now compare algebraic addition with algebraic 
subtraction ; ■ 


Algebraic addition 

Algebraic subtraction 

(0 + 8 
- s 

(ii) + 8 
+ 5 

(i) + 8 
+ 5 

(ii) -f 8 
- 5 

■h 3 
(iii) - 8 

+ 13 
(iv) — 8 
+ 5 

+ 3 
(iii) - 8 
+ 5 

+ 13 

(iv) — 8 . 

— 5 

1 -13 

f 

- 3 

- 13 

o ^ 

— 3^ 
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On comparison we find that the answer to 

(i) in addition is the same as to (i) in subtraction, 

(ii) it »» •» 00 »* »» 

(ill) tt >> »» »» 

(iv^ ,} I) i» »» >* 

but in each of the above corresponding cases the second 
terms (Le.y the subtrahend and the corresponding term in 
addition) have opposite signs. 

Rule. Change the sign of the subtrahend and then add. 

When one compound expression is to be subtracted from 

another, we take the following steps : 

(i) Arrange the like terms in columns. 

(ii) Change the signs of all the terms In the subtrahend. 

(iii) Add the terms in columns. 

example 1. Subtract 3a— 5^ -c from Sc—Sb^4:a. 

It means: To arrange the like terms in columns, change 
the signs of all the terms in the subtrahend, and then add. 
Thus we have 

4a — 8^ “b 5c 

— Sa+S^-h c [Signs changed.] 

-I- a-3b+6c . [Addition.] 

Example 2. Subtract 

12xy — 5x^‘{-2c^ — 1 from 32x^ -^ZOxy — Sy^. 
Arranging the terms properly, changing the signs in the. 
subtrahend, and adding the columns, we have 

32x^ -\-20xy—3y^ 

-{-5x^^l2xy — 2r®-bl 

37x^-{~ 8xy — 3y^ ^ 2c^ I ^ 

EXERCISE 10. 

Subtract with the help of a graduated scale : 

1 . +7 from 4*12. 2. --7 from 4-12, 

3. -k 7 from — 12. — 7 from —12^ 
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6 . 

8 . 


12 from 4- 7. 
12 from — 7. 




a. ' Vt 


II. 

13 . 

15 . 

17. 

19 . 

P- 

23 . 

25 . 

27 . 



I0 .„ - 7a 
12.1^ 7« 

14 . ^ - 12 /» 


15. 

18. 

20 . 

22 . 

24. 

26. 


- 12 ^ 
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S. 4-*i2 from 4- 7. 

V. 4-12 from — 7. 

Subtract (orally ) : 

0 4- 7a from 4- 12a. 

4- 7a from — 12a. 

*12w from 4- 7w. 

12w from — Im, 

4- Sx from — 5;r. 

4~ from 4" 

— “ 7 n from 0. 
x—y from:a^4->'* 

4-^4-^: from a, 

— 3;*; 4- 4>/ from lx 4- 5y, 28. 

Subtract by arranging like terms in columns: 
;29. 3A:4-2y.4-^ from 5^4* 2y 4-3-sr. 

- .30. 2a^ — 3dc 4- lea from — a^ 4- ^bc 4- 6ra. 


from 4- 12a. 
from — 12a. 
from 4* 7 A 
from —lx, 

— Im from -^-Ini, 

— 13^ from — 13<7. 
4- 7n from 0. 
x—y from x—y, 
—b+c from a. 
-\‘2mSn from 3w 


— 4 ??. 



— 4- 4y^ — f rom — — 2y ^ 4- 3.;*rJ'. 

ll-'yymh^x^ from 2.^;^— Sy^ — 7. 

1 — wz^ 4- from 3 — 2;;z^ — tu*, 

x^ 4- 2y^ 4-2'^ — 6 f rom '4;r^ — 7 4- — 2 y* . 

a’^ — 2ab^3b‘^ from — 6a^ 4-a5 — 9^^. 

— — z’^x'^ from — \2x’^y‘^ — 4y 4- Iz^x^, 


37. 3p^-\-^p^g—pg'^ — 2g^-\-3 from ^p^ — p'^ g — pg^ ^2g^ 
-3. 

38. ^x^^\xy—^y^ yz — from 4" \^y “ *^y^ -^yz 


39. Subtract a^4"^^ from the sum of a2 4-2a^4-^® and 

42 ^ — 2a ^ 4 -^^* 

^ 40. Subtract the sum' of x^-^^xy and xy-^^y"^ from the sum 


tof x^ -{• xy y"^ and x^ — xy-\-y^,^ 

If x=3a^ — lf y = 2d^4“4, z=ia'^—b^^l , find : 
'41. x—y. 42. y—z. 43. 

44. x+y-^z, 45, x—y-\~z 46. 

47. Which is greater and by how much : 

(i) ^12, -7? (ii) 0,-4? 


z—x. 

y-\-z—x. 
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6, Removal and Insertion of Brackets. 

To add a and is the same as a -f but we 

know that when a and ’\-d-\-c are added together, the sum is 

Similarly, to add a and is the same as a-\-{^d+c\ 

but we know that when a and — are added together, the 
sum is a — 

Hence we conclude that the brackets preceded by -f sign 
may be removed without making any change in the signs 
of the enclosed terms. 

To subtract from a means the Same as a— 

but we know that when -\-b-\-c is subtracted from a, the 
answer is a — b—c. 

a—(-{-b-\-c) = a — b—c. 

Similarly, to subtract from a means the same as 

— ^+0* but we know that when — is subtracted from 

the answer is 

a—{ — b-^c)=a-\‘b—c. 

Hence we conclude that the brackets preceded by — sign 
may be removed on changing the signs of the enclosed 
terms, i.e., from + to — and from — to -f ,, 

Example 1. Simplify 7x-\- { —3x^(5^2x)} . 

The expression =7jt:4- { —3x-{’5^2x ) 

■ — 7 X “{” i “ Sx } ■ 

~7x—5x-\~5^ 

*' % 

• — Zx^^-S* 

Example 2. Simplify 7x— { ^3x^(5 ~-2x) } t 

The expression ^7x-~ { ^3x-^5’\~2x} 

= 7x-^ { -Ar-5 } 

7 X X 5 

=8^+5, / ■ 


4 
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Example 3. Simplify by removing: the brackets 
(^u -\r b c ~\r d ) — (a ; — b -f- ^ — b c — d')m 

The expression —a-\-b-\-C’\-d^a'\~b--c-\-U-\-a~-b-\- 

= €L b C dm 

Example 4, Shew that 

( 1 -k 3;r) - (2 5;»:) + (2 - 3 a') - ( 1 + 5jr) = 0. 
. The expression = 1-f 3jf — 2-|-5;i:-i-2 — 3;r— 1 — 5^ 

= 1 “ 24-2 — l-i-3;r-h5Ar — 3;i:— S jc 




= 1 + 2 — 2 — 1-t- 3;r Sx— 3x— 5x 
^'3-3tSx-8x=^0, 




7m 


i 



EXERCISE 11. 

*--r. > ^ 

“^Writedown the value of the.following without any process^ 

1. (i) +( + S). (ii) -( + 3). (iii) +(-7), (iv) -(-6).' 

2. (i) (ii) +(-5«^), (iii) -2 -(2 -2), 

. (iv) _(2£4)-2. 

3 . (i). _;c2-(-flS)+.(.-«3) + (+A:®). (ii) (+;>_^)— 

-«• <i) +(-l)+(-l)+(-l), (ii) -( + 3)-(+3)-I 
( + 3), (iii)_^(_3)-(-3)-(-3). 

Simplify : , 

4^ -t- ( — 3^ — 5^). 6. (4a— Si)+(— 2«4-4^). 

V (6/>— 2^)+(3^ — 4^). . 8. ■ 4p — (— 3^-i-S/>). 

®*|b 7 ^ — ^ I®" ( 3 « — 4 ^)— 1 (— = 2 a 4 -S 3 ). 

II. (/— 5«»-f-2«) — (— 3»4-4«»— 5/). 




. t] 

I 




12. -3<?“3^+f+3a+3^-(+t). 


W. ;>-h {2^+3-5/>-(-^+7)+5}. 
14. 2i>-(-3+>-2<7-S)-7. 


u 


IS. 2a+(-fS6-76-2a\ 16. 2- {a-3 + 
17. 5y- [3^:+ { 2y-(3y-a) + Sa } ]. 

-(-(-(-(-(- 1 )),))). 

-3+(-(+(-(+(-l))))). 


18. 

19. 
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20, 1-[1- {l-(l-l-l)}]. 

2L If a = —1. ^ = — 2, £■— — 3, find the value of 

l—b-^a^[€— { r— a— r) } J, 


Find the value of : 

22. (a— r)4-(— a- «. 

24. ^*4“^) — 3^“|” — 2i& “f" 2r), 

25. (zz® 

{a^ — b^ -\- — abc) — {a^-\-b^—c^ -{-abc)* 

26. [zz— { d-h(z:-l-z/) } ].— [zz-h { b~{c^d) } ] <i. . 

4-[zz- { ^-(z:+z/)'} ] — [zz— { ^ — (z:-z3r)<} J; 

27. Find whether 

5 — (3 — 9) or 9 — (5 — 3) is greater. 

C' ' * * - 

From the above rules for the removal of brackets, we 
deduce the following rules for the insertion of brackets : i . 

(i) Any number of terms in ah expression may be put 
within a pair of bracket sand the sign 4> prefixed. ' ‘ 

• ' * ■ f w 

(ii) Any number of terms in an expression may f^e 
put within a pair of brackets and the sign prefixe^f 
provided the signs of all the terms <placed within,. tl^e 
brackets be changed, z.e., from -{- to <4. and from to Hi/t 


For example, zz+^— t-|-z/— e-h/may be written in the form 

• , zr-i- ^ — (£•— z/+ ^ • 


■it: 


or 

or 





28. 


i , , . * , 

t : . • ; 7 . ' 

:»l) ! : 

» % 

. .I'l’N.Oiu'* 

.**• i ' :» ■ 

z* 'i \ How 

^ t, 


^)r. = 



of brackets prebeded by*(a) positive sign, (A) negative sign; 
(ii) x^ -a^-^-bc—b^ —ca-{-c^’^ab*:'>tix y[li^ o w ^ 


I ( I \‘'t 


z' 


■vvt 
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29. Bracket like powers of x, so that the sign before the 
brackets may be (a) positive, (^) negative : 

(ii) ax^ — dx^-{-cx — dx^ ‘—ex^^/x. 


* 30. Fill in the blanks : 

(i) — 1= +( — ("1“( — (“l"( )))))» 

(ii) = — (—(”(+(“(+( ))))))• 


7. Co-ordiaates of a point. The annexed figure is the 
plan of an examination halt ^-The position of each candidate 
is indicated by means of a dot^" 



Suppose the position ^ of a parti- 
cular candidate is to be pointed out 
to. the superintendent from some 


^istance. 

* If we merely say that he is in 



the 3rd row, it is not enough, for the 
3rd row may be-from the" front wall 
or back wall. Again, if we say 
that he is in the 3rd row from the 
front wall,' even that is not enough ^ 
for there are in . all 8 candidates in 


Hi 

Q 




k 

Hj 



k 

o 

Q 


6a ch Wail 


T 


H 4 




$ 

=5 




Oooi 


J 


fiLOMT Wall 


that row and he may be any out of these 8. 


. . I 


; * 


“ ^ ' # v.^ ^ 1 , 


Even if we add that he is in the 5th oplumn, it is not 
enough, for the 5th column may be from the left-hand side 
wall or from the right-hand side wall. If, - however, we say 
that he is in the 5th column from the left-hand side wall, 
his position is definitely fixed. 




^ ' I 


• 1 


Hence to locate definitely . the position of a candidate in 
examination hall, we have to refer to his position with 
spect to two adjacent' walls. 
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If we have to fix the position of a point P in a plane, with 
reference to two straight lines (say XOX* and YOY*) at right 
angles' to one another 

f 

it is not enough to say 
that the point P is 5' 
from YOY^ and 3^ from 
XOX\ for there could 
be 4 points P%P* ^ P*\P '* ' 

(see fig.) each satisfy- 
ing the given condition ; 
but if ,we say that it is 
at the distance of + 5' 
from YOY' and + 3' 
from XOX' t the point 
is definitely fixed in 
position. 

in order to fix the position of we shall have. to say that 
it is- 5' from YOY* and-h3' from XOX\ 

Similarly, the point P" is — 5' from KOK'and — 3'from XOX' ^ 
and the point P'" is-i-5' from YOY* and— 3' from XOX*, 
These distances of a point from the lines of reference are 
called co>ordi nates of the point. 

Thus, the co-ordinates of P are ( + 5, + 3), 

P" (-5. +3), 

P" „ (-5. -3), 

P"'.. ( + 5,-3). 

The distance of a point from YOY* is called the abscissa 
and is usually represented by jv, whereas its distance from 
XOX* is called the ordinate and is usually represented by y. 
The lines XOX* and YOY* are called the x-axis and ‘ y-axis 
respectively. O, the point of intersection of the axes from 
which all measurements are made, is called the origi n. 

The plane is divided into 4 compartments by the axes, and 
each of them is called a quadrant. (See figure on page 48.) 


>» 
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II 
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In quadrant 

I 4: is 

-f and y is H- 

»» tj 

n ^ „ 

-- y „ -h 

tp 11 

III * 

fp y 


IV ^ „ 

1 

+ 9t y tf — • 



y 


■ « 

i- 1 

1 

1 3 


n* 



H Quadrant 


I Quadrant 


X' 



Quod rant 


BT Quadrant 


Y 


■'” The process of determining: the position of a point in a 

r ^ 

plane, with reference to the two axes, is called plotting the 

J ► V , * » k . t . 

P&int, 

i ' ^ ^ ‘ 

- For the graphic representation of points and lines we use 
ordinary squared paper, in which the side of a small square 
is *1'' and the side of a 
big square is 1 


// 


Example I. (i) Write 
down the co-ordinates of 
the points By C, D 
faking •!" as a unit. 

• (ii) Write down the 
co-ordinates of the 
points jRy /> 3 , 

taking as a unit. 
(See fig.) 
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(i) If we take *1" as a unit, 

.the abscissa of is + 4 and ordinate + 3, 

,, n i» ^ ^ »» *» +7, 

,, ,) ^ ^ »* •» 

,, >f If “t" ® If If —5, 


(ii) If we take 1" as a unit, 
the abscissa of is +*7 and ordinate +*6, 


yy 

If 

II 7^1 If •• 

II 

+ *4. 

\y 

f t 

>1 ^2 If >> 

if 

0, 


11 

II 7^3 I* +*3 »> 

1 1 

-•8. 


Example 2. Take *1" as a unit and plot the points 
(7, 10), (-5, 6) (-8, 0). (-4, -5), (0, -6), (3, -8). 

To plot the point (7, 10), we take from O, 7 units along^ 
DX 2 cad from there 10 units parallel to OK. (See fig.) 

To plot the point (—5, 6) we take from O, 5 units along OX' 
.and from there 6 units paraUel to OY. (See fig.) 

To plot the point (— 8, 0), we take from O, 8 units along: 
OX' and from there no unit above or below it. (See fig.) 

'To plot the point 
(—4, —5), we take 
from O, 4 units along 
OX' and from there 
5 units parallel to 
•OK'. (See fig.) 

To plot the point 

(0, — 6), we take 'no X ^ 

units along OX or 

OX' and 6 units 

parallel to OK' from 

O. (See fig.) 

To plot the point :* 

(3, —8), we take from i 

O, 3 imits along OX and from there 8 units parallel to OK'. 
(See fig.) 



so 
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EXERCISE 12 

I. Write doTvn the co-ordinates of the points P|, P^* Ps* ^ 
^4* Psf Pet ^ 7 t Psi pQ in this figure : 

(i) taking *1''' as a unit. 

(ii) taking 1" as a unit. 

Z. Take *1'' as a 

the 


X" 


unit and plot 
points : 

(9, 7), (0.6), (-5,8). 

(6, 0). (-7, -4>. 

<0. 7), (-8. -5), 

( — 7, +8), (9, —6). 

(17, -1). (-20. 4). 

(0.0),(13.0).(0,-13), 

(9,-9). (-9.-9). 

( 0 , 11 ). 

■P 3. Take 1 " as a 
unit and plot the 
points : 

( 1 . 0 ), ( 0 , - 1 ), 

(- 1 . - 1 ). (- 1 . 0 ). 

(1-3, 1-5). (3-2. --6). 

(3-6.- l-2).(- 1-4.0). ^ 

(0. - -5). (-6. - -5). 

4. Draw on squared paper taking 
figures whose vertices are the points : 

(5.0), (-5,0); 

(-ii-6). (7, -4): 

-7)* (12. -9) : 

^ V !?)• (-12. -4), (14. -4) : 

(V) (3, 6), (-7. 7). (-12. -3). (-4. -6). (9. 
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8. Law 
file annual 


MULTIPLICATION 

of signs, (a) Let us consider the changes in 
saving of a municipality by the arrival and 


^ * 


directed numbers, first four rules 

departure of taxpayers and orphans, the former paying and 
the latter receiving Rs* 8 each annually. 

(i) If five new taxpayers come in. the municipal saving 
is increased by Rs. 40, 

(ii) If five taxpayers go away, the saving is decreased 
by Rs. 40. 

(iii) If five new orphans come in. the saving is decreased 
by Rs. 40. 

(iv) If five orphans go away, the saving is increased 
•by Rs. 40. 

If a tax of Rs. 8 be represented by + 8, an increase of 
Rs. 40 in the saving would be represented by -f 40 ; a pay- 
ment of Rs. 8 would be represented by —8, and a decrease of 
Rs. 40 in the saving would be represented by — 40. If the 
coming of five men be represented by + 5, the going away 
of five men would be represented by —5. 


With such notation, the above four processes stand thus : 

(+8) X ( + 5)= -1-40 , • • (i) 

(-f8)x(-5)= -40 . . . (iiy 

(-8)x(-l-5)=-40 . . . (iii) 

(-8)x(-5)= -f-40 . . . (iv) 


(d) Let us consider the position of a ship, taking the 
equator as the starting place, the degrees north of the equa- 
tor positive, the degrees south of the equator negative, the 
days to come positive, and the days passed away negative. 

(i) Suppose a ship sailing 7ior//i at the rate of 3® per 
day is at the equator, 5 days hence it will be 15® nor/It of the 
equator, and 5 days back it was 15® south of the equator; 

or, (4-3)x(-h5)=-l-15 . , , (i) 

(-h3)x(-5)=:-15 . . . (ii) 


(ii) Suppose a ship sailing south at the rate of 3® per • 
day is at the equator, 5 days hence it will be 15® south of the 
equator and 5 days back it was 15° north of the equator: 

or. (-3)x(-h5)=-15 . . , (iii) 

(— 3) X (— 5) = +15 . , , (iv) 

From these and similar examples, we generalise the 
process as given oh the next page : 
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(-{-a) X (+^) = • • • 0) 

(— a) X ( + ^) = — . • • 00 

( -r<?) X ( — • - • 0*0 

( — iz) X ( — b^— ~\-ab ... C*'^) 

La^v, The product of two quantities with like signs is 



'positive. 

The product of two quantities with unlike signs is 
negative. 

Note. (0 ( + «) x0= +(ax 0) =^0 = 0, 

(ii) Ox(-hfl)= -l-(0xa)= +0 = 0, 

(iii) ( — fl) x0= — (« X 0) = — 0 = 0, 

(iv) 0x( — <2 )=— (0xfl)=— 0 = 0. 

Hence, if one factor is zero the product is zero. 


Graphic Illustrations 

X 

Conveyition, An area is usually 
•considered positive, if it is on our 
left‘hand side, when we go round 
it, (See fig. 1.) 


< T- 

Positive 


- Ares 



Fig. 1. 


An area is usually considered 
negative, if it is on our right- 
hand side when we go round ^ 
it. (See fig. 2.) 





Fig. 2. 


With this convention, 
we can easily illustrate 
7 the law of sign graphi- 
ically^ as discussed below: 

XX* and YY* are the 
axes and O is the origin. 
In each quadrant a rect- 
. angle is constructed 
whose sides are 4 units 
. and 3 units. In each case 


Y 


n ► 

► . ' 

T . 

i 4 - 



ot 

^ 

.4 

/ 



Y 




1 
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we start from the origin, move along the jf-axis and then 
complete the circuit. It is obvious that 

(i) the sides of the rectangle in the first quadrant are 
(+4) and (+3), and its area is (+12) ; 

(ii) the sides of the rectangle in the second quadrant 
are ( — 4) and (+3), and its area is (—12) ; 

(iii) the sides of the rectangle in the third quadrant 
(—4) and (—3), and its area is (+ 12) ; 

(iv) the sides of the rectangle in the fourth quadrant are 
( + 4) and (—3), and its area is (—.12). 

EXERCISE 13. 


1. Multiply (orally) 

' (i) (+5) by (+7), 

(iii) (-9) by ( + 5), 

(v) 12 by -5, 

(vii) -{-Sizby +8, 

(ix) — 8w by +4, 

(xi) 6a by — 12, 

(xiii) —8 by 0, 

2. Multiply (orally) : 
fi) 4x0x(-3), 

(iii) ( + 2a)x(-3/^)x0, 
(v) ( + 5)x( + 5), 



0 by — 6 


(ii) (+7) by (-2), 
(iv) (-8)by{— 4). 
(vi) —15 by 8. 

(viii) + Im by —4, 
(x) — Im by — 8, 
(xii) 12 by —2?n, 
(xv) -+ 3a by 0. 


(ii) ( + 47«) X 0 X (— 3?-^^), 

(iv) 0x(— 7;^)x( — 2 / 7 ). i 
(Vi) (-5)x(-5). ' 

(viii) ( — ^) X ( — ^) X (- ^), 


(vii) (— a)x( — a), 

(ix) ( — <:)x(-r)x(-/:)x(-0» 

(^) (-~I>)x(-’p)x( — p)x( — I>)x( — p), 

(xi) (_l)x(-l), (xii) (-l)x(-l)x(-l). 

(xiii) (_l)x(-l)x(-l)x(-l). 

(xiv) (-l)x(-l)x(-l)x(-l)x(-l). 

' 3* Show that : 

(i) (+• a)* = + a* and ( — a)2'== + a®, 

(ii) (-\-x)^= -{~x^ and (—x)^ = —x^, 

Is) 1+/’)* —=+^* and +p*, 


J 

H 






r 
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r 



li_lJ 


(iv) ( and ( — my = — w®, 

(v) ( ■*{" ~ 4“ ^ and ( — 1)^ = -^-!, 

^'i)( + l)3=+l and (-!)=> = -1. 

^ii) ( + !)« = +1 and (-!)♦= +1, 

(viii) (4-1)® = '!-! and = — 1. 

4. What rule do you deduce from the above eight exam- 

ples ? Apply that rule to find out the values of the 
following: ^ 

(0 (-l)s^ (ii) (-!)«*, (Hi) (-a)»^ 

(V) (vi) (+»*p, (vii) ( + «)^>. 

5. 8x=‘ 0, what is the value of ;i: ? 


(iv) (-«)«-. 




6. 4(^—3) = 0, what is the value of ;r - 3 ? 


7. Find the value of 3 a:^ — Sxy- by subsd- 
tuting for x and y the values given in the table , 


1 

-3 

— 2 

4-1 

-1 

« 

-1 

0 

1 ^ 

+ 2 

-3 

-2 

-1 

0 ' 

- 1 


8. Find the value of : 

(i) Sx^ 

(ii) — + ;i:-h 4, 

(iii) — 9, 

when X has values — 2, +3, — 1, 0 


I 

\ 


- \ 


9. Find the product of : 

(i) (-2J')^ (_3yy. (-yy, 

(ii) (-«)«, (- i-a^dy. . 

10. Simplify ix\x^—3xy+2y^)—2xy(^3x^ — 2xy^-y~) 
y^(2 x^—xy—y^). 
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9. Just as + X 2 = (a -f ^)-f (a+^) 

* — 2a-l- 2b, 

^n(3 . X 2 = 

— « — ^+a-^^==2a — 2^, 
= ac\-bc, 

= ac-^bc. 


so 

and 



(a-{-b)xc = 

(a^b)x c = 

Graphic Illustrations, (i) Take a rectangle ABCD, 

AB={aA- b) units, AD=c units 
A£=a units, and EB = b units. 

Draw parallel'to AD, 

The whole rectangle AC 

; =rect. /^i^+^ect. EC, 

* 

V The area of rectangle AC=(a^ b)c sq. units, the area of 
rectangle AE=ac sq. units and that of rectangle EC=bc sq, 
units, 

{ci 4“ b^c = be, 

(ii) Take a rectangle ABCD, 

AB^a units, EB=^b units, 
and AD=c units. 

A AE=:(a—‘b) units, 

The rect. AE= rect. A C— reel. EC,. 


1 


A< vR 



< Cc Z> ^ 


c 

1 

o 1 

= c 


r 

V The area of rect. AF=(a—b)c sq. units, the area of recU 
4C=a€ sq, units, and that of rect. EC^bc sq. units, 

(a^b'\c—ac — be. 


Rule, The product of. a compound expression and a 
sing^ factor is found by multiplying in succession each, 
term of the expression by that factor. 

Since (a-\-b) m^am-{~bm, 

if we substitute e-\-d for m, we have 

* «• 

(a-]-b) (e~\-d)~a(e-\-d)-{'b(e-{-d) 

= 4" dd -f* be 4- bd. 


SB 
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. K 

C.t/ 


Graphic Illustration. Take a rectangle A BCD in which: 

AE—a units, EB=b units,, 
AH=^€ units, and units. ' 

Through E and ^draw straight: 
lines parallel to the opposite sides^ 
intersecting at K, 

Rect. ^C=rect. AK-\~xqc:X, EGArvecU KC* 

m 

The area of rect. AC={a-\‘b) {c-\-d) sq. units, the area of 
rect. AK^ac sq. units, the area of rect. HE^ad sq. units, the 
area of rect. EG^bc sq. units, and that of rect. KC^bd sq, 
units. 

{aA-b) {c\ d)—acA'ad-\‘bc\‘bd* 

Rule. Multiply each term of the first expression by 
each term of the second and add all the partial products, 
thus obtained. 


Example 2. Multiply 


(i) {3x+2y) by (ar+4y), 
(ii) (3x-\-2y) by (3x— 4y), 
([iii) (^3x—2y') by (Sr— 4y). 


.ll 


^ I 


Example 1. Multiply (i) by . 

(ii) by +a6, 

(iii) 3a^ + 26‘ by -a6, 

(iv) 3a® — 2^® by — a6. 

(i) (3a® + 26®) X ( + a6) = (3a®) x ( +a6)+.(26®) X (+a6)~ 

= 3a*6+2a6®. . . 

(ii) (3a®-26®) x (^+a6)= { (+3a®)+(-26®) } x(+a6) 'i 

=(+3a®)x(+a6)-)-(— 26®)x (+a6)> J 

= 3a®6— 2a6®. 

(iii) (3a®+26®)x(-a6)=(3a®)x(^a6)+(+26*)x(-«6) 

= — 3a®6 — 2a6®. 

(iv) (3a®-26®)x(-a6)= {(+3a®)+(-26®)} x(-o6) 

^(+3«®) (-«>)+(- 26®) (-a6> 

’ =-3a®6+2a6® 
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- (i) Cix + Zy) X (3x+ 4y) = (3x + 2y)(-i- 3x) + (3x + 2y) 

- C+4yy 

= 9x^ + 6xy + 12xy + 8y ® 

= 9x^ 4 - ISxy 4 - 8y 2 . 

The process is usually arranged thus : 

3x-\- 2y 
3x-\~^y 

(3x 4- 2y) X ( 4" 3x) = 9x^ 4 - 6xy 
(3a: 4 - 2y) X (4- 4y) = •^12xy+Sy^ 

Product = 9x^ 4 - 18 4 - 8y ® 

After some practice, each partial product is written with 
like terms in columns and the left-hand side of the process is 
omitted, as illustrated below : y 


(ii) 


3A:4-2y 


3a:— 4^ 

9x^ 4” 

— 12xy—8y^ 
9x^ — 8xy — Sy^ 

(iii). 3 a:— 2y 

3a: — 4:y 
9x^-6xy 

— 12xy Sy^ 
9x^ — 18xy-\'8y^ 


EXERCISE 14. 


I. Multiply {orally ) : 

' (0 (4aH-5^)x(+3), 

(iii) (2»*— 3«) x(+7), 

(v) (3/>-2^)x(+4;J), 
(vii) (2a+i — 3c)x(+4f), 

Multiply : 

2. (^ + 2)x(^4’3). 

^ 4. (a + X (^4-/:) . 

6. (2ijr4-^)x(3a-l-2^). 

8. {a^ — ab) y,{ab— b'^). 

^1(1.-. {-^x^^ 2xy) X (3A:y — y 2). 


(ii) (5Ar4-7y)x(-3), 

(iv) (3m~-5n)x(—7), 

(vi) {3p — 2^) X (— So), 

(viii) (2«— 2c)x(— 5r). 

* 

"if X (-^ "i* 

S. (a+^)x(«-l-^). 

7. (2x4‘3y)x(x-i-y). 

9 . - 10) X (- + 10).- 

II; (x^4rxy)xi—x—y). 
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12. (2x^^-5ab)x(2x^Sab\ 13. iZ7n^-2mn)xin^'-3mn). 
14. (-J-f-5j*r)x(i^-3). K^. (-2tf2-J)x(5a-J). 

Example 3. Multiply :sf" -rxy — by —xy -i-y*. 

;ry 

4- 

^ x^y—x^y'^ -\-xy^ 


;j;4 — ;r^y^4- 2;cy^ — 

Before the actual process of multiplication, it is generally 
useful to arrange the multiplicand and the multiplier accord- 
ing to descending or ascending powers of some common 
letter. 

Example 4, Multiply l4-a^ + ^by — 

(i) Arranging according to (ii) Arranging according to 



decending powers of a, 

— — a 

-h « ^ -h <2 4- 1 


ascending powers of a, 

1 — a-\-a^ 
l4-«+a^ 

— a — — a? 


-\~a 


a* -\-a^ 4-1 T 

Example 5. Multiply 3a^d^ — 4- 2a^ —a^b 

by — 3a®. 

• * -Ir * . • 

Arranging according to descending powers of a, 

2a^ — a®^-h3a®^® — ab^ 

—3a® — 2aJ>'\‘b^ 

. -6ae4'3a*3»-9a'*6®4- 3a®^3 

j — 4a®^4'2a*^® — 6a®^®4“2a®i* 

4-2a^<5®- a®3®4-3a®d*-a^» 


4 " Cl 




* 't Iv 




v\ 




— 6a® 5a^^® — 4a®^®4-Sa®4* — ab^ " 
Multiply: 

I6« I4"a4“a® by 1— a. 17. 1 — a 4- a® by l4"a. 

J8* a®4“a34*^® by a4*^. 19# a^ — ob-^b^hYa — b* ' 

20. a^JraH^^b^ by a®-^®. 21. a®-^®4«4-i^ by 
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22 * 9 ^^ by 4 ^^. 

23 . §y 2 

24 . 6 ;r 2 — 3 ^y-h 4 y 2 by Zx^'^Sxy-^Zy^. 

. 25. 7jc^ — by 

26 . ;t 2 -f-;ry + y 2 ^y ^’^—xy^y'^, 

27 . ^ — 3 ;iry 2 r by 

28 . — -h 3^y£r by ;r+y — 

29. + y4 by 2;i:— 3y, 

30 . a:^ — 2;i^-l-y2_j_2.2 by 3^^ _l_y3 

Find the product of : 

31. - 3«2 4- 3fji- land 1-2^4* 

k 

Check the result by putting a — 2. 

32. 3^4-2^24- 1 and 14-2^22 — 3a. 

Check the result by putting a — — 3- 

33. 1 4- 4- 4- and 1—a, 

34. — cib — ac — and ^4"^4"^. 


35, y^-\-^^-\~xy-\~x^~yz-\-X2 and X — s—y. 

36. l4-^^4->'^ — ■^y4“-^4->' and ^4-^ — 1. 


Check the result by putting x=^2 and y= — 1.^ 

37. xy-\-yz — — y^ and;^r^4“-^y — y ^ — 

38. . 1 4- ^x^ 4- 6;r4- 2x^ -^x^ and I4- 4;tr2 _ 2 x^ 4- x^, 

39. 4" and ^^b-\~^cL^ — \b^. 

40. 6a^x^^^ax^~^a^x^x^-\-a^ and a^-{-x^ — 2ax. 


' 41. 1 4“ 3;t:® — 2;r^ — ;r 4 - and 3 ^— — l 4-4jr^. 

42. 3«2 4- fl® 4- 1 — 5iz — and 2a^— .14-^2 — a®. 

V 

Example 6. Find the continued product of 
a— bf a^rb, and 

Here we multiply a— ^ by a^b, the product by 
and that product by a^4-^^. # 

(i) a-b (ii) a2-^2 

a^—ab ' a^—a^b^ 


-\rab~b^ 

a® 


-I- cc^b^ — — b^ 
a* 


fl® — 


5 
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Find the continued product of : 
43!| 1 — 1 


45. 

47. 

49. 

50. 

51. 

52. 

53. 


46. x+ a, x-jr^f ^ 

48. + ^)> ^)* 


a — 2, <^4" 3, ^4*5. 

(x-ty), (x-^r2y), (X'\r3y)- 

(x-ty), (^—yX (x^-i'^^y^ + y^y 

(a^ -h -h {a^-ab^b^), {af^ ^ aH’^ \ b^^- 
{a — b), (a^ ab b^), (a^^b^), (a®4-^®)* 

(a-\-b + c)y (a—b-{-c)y (a-\-b — c), {^a-\rb + c). 

* □ 

Find the square of : 

54. a + ^+f. 55. a-b-^c. 56. 2a — 3^4- 4^*. 

# 

Find the cube of : 

57. a 4“ ^4“^. 58. {i-^b-^Cm 





i 


Example 7. Find by inspection, the co-efficient of 
the product of (3;c® — S;*^-t-l), (2x—5). 


.B * 


in 







Here we have to collect the terms containing x^ from the 
partial products. 

2;irx 3x^ gives us a term of the 3rd degree, hence neglected. 
2;t;x (— 5:r)= — 10.^;®. 

2;rx 1 gives us a term of the first degree, hence neglected. 

•^5x3x^ = -15x^. 

^ „5x(— 5;r) gives us a term of the first degree, hence 
neglected. 

5x1 is a numerical term, hence neglected. 

Thus the term containing x^ is { ( — 10;r^) 4 - (— 15;p^) } 
or — 25;r^ and its co-efficient is —25. 


p 

Note. — Generally the above process is done mentally and only the 
terms containing the required power of x are taken down. 


{Example 8.*: If A^x-Yy B=:x~y find the value of 

(3^4-^) (2A--B). 

3/74-5= 3(x+y) 4- (x— y ) 

3x4- 3y-\-X’-y— ^x+ 2y, 
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■ 2/i—B=2 (x+y)-—(x—yy '• ■ 

~2x+2y-x-\-y=x-^3y. 

(3A + B)(2A — B) = (4:r-f 3y) 

■■ ■=^^-\-2xy+12xy+6y^ 

r=4x^+14jcy+6y^. 

* 

Find by inspection the co-efficient of : 


S9. 

x^ in the product of (.r” — 5;^; -j- 2), (x4-4). 

60. 

^ >1 

71 - 

(3x^-\-2x—5), (7x—4). 

61. 


f » 

{2x^-\rx—l), (x—3). 

62. 

X „ . 

If 

i6x^ + xy — y2), (2x—y). 

63. 


II 

(ia--7a+3), (3a+5). 

64. 


1 1 

(a -4), (2a^-9a + 3). 

65. 

^ • f 1 

tl 

(1 — 3x), (4—Sx^ + 6x). 


Find the term containing : 


66 . 


67, X 


in the continued product of (;i-— ]), (at* 3), 


6o. 

69. 

.70. 

71. 


»» >> ») (-^+5), (3;c~4), 

(2x~}). 

^ ” ’» >» ' (4a'— 5), (;r-t- — 2). 

K ’* 0~‘~^y~^2y-),{2~^3y), 

If A^x-\-y and B~x ~y, find the value of 

Find the value of (A^B)(A — B) 

VfhQn A = (2x~y) and B = (x^2y\ 
*72. Evaluate P^-\- 2PQ -j- 

when P=(x+a)^, g:=(x~ay, 

73. Simplify (2x+ 3)(3~^4x)r-(4i^3xX2x-3), 

74 . Simplify _ 5x~12 x~2 

4 3 6 * ^ * 

*75. Find the value of 

(2x+iy — 2{x+ 2)(x+iy-i-i(x+ IXx— 2 )==. 

Y6. Simplify (1 ^xXl + x +x^)-(l-xML-x-\-x^). 

77. Simplify 

, 2(3;r* + 4x- lX7x^- 5)- 3 {^x^+x+lXx^ -Zx- 1). 

*78. Multiply ~ hy X^4n^ ym^n^ • ' ' 
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S' 

*79. Multiply 2jr2+3;i:4-l by 3 ;c®+.af+ 2 , and hence find 
the prod^qj 231 and 312. 

*80. Find the co-efficient of in the product of 

ax^ + bx’^ + cx-\- d and px^ ^gx^r^* 

81. \t x~(i^ — bc^ y =b^ -^c<i^'Z=^c^ —“dbt find the values of 

(i) ax-\- by + czy (ii) bx cy az ^ (iii) cx^ay■^^bz. 






DIVISION 


10. Just as in Arithmetic 5x3 = 15 and 15-^5 = 3, 
similarly, in Algebra if axb^c^ then c-^a^b. When 
division is exact, as 15-^5 = 3 or c-i-a^b, then obvio usly^ -" 

Dividend = Divisor x Quotient. 

Def. When the product of two quantities is upity, each 
is called the reciprocal of the other; for example, as 

ax — ==1, is the reciprocal of i and — is the reciprocal of a. 



a a a 

From the definition, we have 

1 = — X « ^ 

71 

Multiplying both sides of (i) by m, we have 

1 

mx\'=^mx —X 

71 


* * « 


(0 


or 


m^Tfi X ~X7i^ 

71 


*09 


Dividing both sides of (ii; by n, we have 

1 

m^n = ?;^ X — X n-^n. 


n 


But = l 


« # 


t! 


TTl “-W= W X — X I 

n 

1 

= W X — . 
n 





,^Or, to divide by a quantity is the same thing as to 

r 

multiply by Its reciprocal* 


sr 


<7 
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Thus division is the inverse of multiplication. 

^ H -I 1 1 ^ 1 

Cor. X ~ , and - means 

a a a 

Just as in Arithmetic 105x7-^5 = 105-^5x7 

and 105^7^5 = 105^5-r-7, 

so, in Algebra ay.,b-~c^ a-i~cxb 

and a-^b~c= a-^c~b. 

Law. The order of operations in a chain of multiplica, 
tion and division is immaterial. ^ 

105x (5 ^ 7) = 105x5-^7 
]05-?-(5-?-7) = 105^5x7, 

ax{b-~c)^ axb-7-c 
a~(b^c)z= a-hbxc. 

Law. When a brachet contains the operations of 
multiplication and division only, . it may be removed, 
every sign remaining unchanged if x precedes the 
bracket and every sign reversed if precedes the 
bracket. 

Just as in Arithmetic (15-t- 12-^9)-^3 = (15-^3)-h(12-^3) 

' +(9-h3) 

so, in Algebra • {a-k-l>-\-c)-i-d=(a-i-d) + {b-^d) 

Thus, when a multinomial expression is to be divided by 
a monomial ; 

divide each term of the dividend by the divisor and 
take the sum of the partial quotients. 


Since 

4" ob — (4' X ( 4” 


* 

• « 

4-^?^_(4-a) X (4-^) , 

4-a 4-^ ’ * 

(0 

Since 

— a^=(— fit) X (4-^) 


% 

• 

# • 

-a ^ V..., * 

(iO 

Xn (i) 

and (ii) the dividend and the divisor have like 

signs 


and the quotient is positive. 


Just as in Arithmetic 
and 

so, in Algebra 
and 




Again, 




a 
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+ _ ( — g) X ( B) ^ ^ 

— a — CL 

— <i6=(+a)x (,—b) 

-a^_ ( + ffl)x(-^ ) _ ^ 

+ a + « 


(iii) 

<r 

(iv) 


In (iii) and (iv) the dividend and the divisor have unlike 
, signs and the quotient is 7iegativ€. 


Law. Like signs produce + ; unlike signs produce — . 

Example 1. Divide — 15a®5*by 
(-15a®i«)-^(5a3/>2) 

= (— 15-f-5) X (a®-f-a®) x {b* H-i^) 

= _ 3a6-3^4-2 = _3a3i2. 

After some practice this process should be performed 

77ienially^ 


Example 2, Divide — Sdx^ by — 

. x^ — 5 ax^-{‘ 3 a^x^ 

The quotient = 





6 


- 2 x^ 

5 ax^ 


-b 


3 a^x^ 


- 2 x^ - 2 x^ ~ 2 xr^ 

= -i-'^ax—§a^. 


EXERCISE 15 


Divide (meyitally) : 
1. 9i-^ by 3x^, 


2. by ^ 


3. -—12aH^ by — 4. — by lOa^d^, 

5. — by —da^x^dly^, 

6, •^ 35 a^d^c^x*y^ 2 ^ by '—Sa^d^x^s^, 

7. — by rn^ii^ ^ 

8, “ ” by -b 2a^b^c’^, 

' ’9.* ir^m^7ip^ by — Qa^77Zp’^ , 10- —^P^g^ by — ^jsP^g^» 

11, by — 

I?, —^a^b“c^x^hy ^^a^d^x^* . 


« 





- 
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‘ Divide : ' 

13. ^abcd-\- axcm by —ac, 

14. Qabxy — ^acxz-^Zabcxyz by 12ax. 

15. —arb^c—qb'^c'^—a^bc^ by —abc. 

16. — 20a^ x"^ —:2iSa^ x^ by 

17. iZa'^b^x^ — Vla^b^x^^^a^b^x^ by 

18. \2a^b^C'—\2^a^b^c^2^ab'^c'^ by —^ab'^c, 

19. ' ~~^ab€^ \ %abH — be by '---^^abc, 

20. •-\a^b^c^-\-\b‘^c^ct.'^~-%c^a^b^ by — , 

Division of one compound expression by another is analo- 

*■ 

gous to ‘Long Division’ in Arithmetic, as illustrated below 
in the division of 483 by 23 ; 

Compact process. Expa'tidcd process. 


23\483/21 
' /46 \ 

23 

23 


.2.10 -h 3X4.102+8.10 + 3/2.10+ 1 
/4.102 + 6.10. V 

2.10+3 

2.10+3 


In dividing 4x^-\rSx-\-3 by 2j^; + 3 we can proceed' in 
exactly the sarpe way. 

Thus 2x + 3 \ 4 ;c 2 + 8;r + 3/2.r+ 1 

/4jtr2 + Qx \ 

^ 2x + 3 
2x-{- 3 


>, 

Explanation. The first term of the dividend is divided 
by the first term of the divisor. Thus 4.;tr2 2;r = 2:t:. 
gives us the first term of the quotient The whole divisor is 
multiplied by 2x and the product is subtracted from the 
dividend. Thus we have the remainder 2x^ 3. We treat it 
as the new dividend and divide its first term by the first 
term of the divisor. Thus 2^-~-2x~\. This gives us the 
second terra of the quotient. The whole divisor is multiplied 
by 1 and the product is subtracted from 2x-^ 3. ^ There being 
no remainder, the process is complete, and the quotient is 


2 ^+ 1 . 


« . 


k 


<1 



Example 1. Divide 15 by 4;if—5i 

Ax- S\4;t:® Zx— 15 (x^ -\-3xAr3 

j^/Ax^—5x^ \ 

12x?srl5x 

12x- IS 
12^-15 

The required quotient is x^-i-Sx-hS, 

In this example the dividend and the divisor are already 
arranged in descending powers of x; however, if they are 
not arranged in descending or ascending powers o£ a com-, 
mon letter, we have to arrange them so, before doing the^ 
actual process. 

Example 2. Divide 2 — 3x^ + x— x^^x^ hy x^‘^2— 3x. 
Arrange the expressions according to descending powers 

of X. x^ — 3x+ 2\x^ - — 3x^-\-x-{- 2(x^ + 1 

)x^ - 3x^ -h 2x^ A 

2x^-5x^+xm^ 

2x^~6x^-\-4x 

x‘^ — 3x-\-2 • 
x^ — 3x-\-2 

The required quotient =;r2 

Thus the process of Algebraic long division can be stated 
, as follows : 

(i) Arrange the dividend and the divisor in 
descending or ascending powers of a common letter. 

(ii) Divide, the term on the left of the dividend by the 
term on the left of the divisor. The result is the first 
term of the quotient. . 

(iii) Multiply the whole divisor by this quotient and 
subtract the product from the dividend. 

(iv) Bring down to the remainder as many terms of 
the dividend as may be necessary to form a new dividend, 
and go on repeating the above steps till ail the terms of 
the dividend have been used. 
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Divide : 

21 . x^-\r^x^lS hy x-\rS. 


23 

25. 

27. 

29. 

31. 

33, 

35. 

36. 

37. 
35. 

39. 

40. 

41. 

42. 

43. 

44. 

45. 


22 . 

24* 

26. 

28. 

30. 


x®— 8^4-15 by x~~5, 

2x^ — * 3x — 2 by ^x-\- 1. 

3 m^ + 7n — 2 hy 
6^2— 7a— 3 by Sa+l. 

Stu^ — 17?^ 4-6 by 5w““ 2. 32. 

x^ ~~’x^ by l4- x^, 34. 

3x^ — 2y^ 4" 9xy^ — by 3x— 2y. 

3k^-a^d-2d^-5ad^ by 2^-h3a. 

6a'*— a 5a— 6 4- 4a® by 3a® — 2 4- a. 
a*-4a3-18a® — lla+2 by a®-7a-f-l. 
12a^-l-a®— 8a®4' 7a— 2 by 3a® — 2a+l. 
2a‘*4-^^^3a® — 9 4" 9a by 2a® — 3 4- a. 
^^l~Sx^—6x^-\-llx^ by 1— ^-|-3;t:®. 
3- a® — 14a— 4a® 4- bya4-3-l-a®. 

1-f a4-a®4-<i^4'a^4-«® by l4-a® -fa'*. 

— 3/>®^f ^^®-f 3^®^® — 6^ by 
3;t;s 4- 3a:^ -{- 2;c® 4- 1 by 3x^^x \-\. 


A:®4-2ar-15 by x-.3, 

— 14ar4-49 by x—7. 
lOx^ — 14 a : — 12 by 2 a :— 4 . 

3a®-f lOa-f 3 by 3a 4-1. 
4/>®— 4/> — 3 by 2p~3. 

— 21a®4-a4-10 by — 7a4-5. 
3a — 3a® 4" a® — 1 by a — " 


29 


Example 3. 

1 - 


Divide 1— a^ by 1— a. 
a\l — a^/l-f a-f a® 4-^^ 

h-a \ 

a— a^ 
a — a® 


a® — 

a® — a® 


a 

a 


3 —a'* 


a 


The required quotient— 1 4- a 4- a® 4- a®. 

Example 4. Divide a^4-a®^®4-^4 by a® — a/^-f ^®. 
a® — a^4'^^W*4"^^^^ 4" [cl^ \ ab ^ 

ja^— a®^4-a2^®V 

a®^4‘^^ 

— a®3® 4“a^^ 

a®^® — a^® 4" 
a®^® — a^® 4" b'^ 

The required quotient =a® 4- a^ 4-^®, 






j ' 

I 

J 

>•> 



Divide : 

by 

X^^yS ]3y — y, 

— 1 by x^-\- x+1, 

^ ^ 3adc by <2+^+^. 
— 1 by x^ + 2^^ + 2:1?+ !• 
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47. by ^+y. 

49. ;c®— y® by, x-\ry. 


X 


6 


2:i:3 + l by :r2 — 2:ir+l. 54. + y® by + 

‘;r ® + 3:i?y -i- y ® — 1 by jr 4- y — 1. 

Check the result by putting ;r = 2, y = l. 

56. y® by .;r^ + 2:i?*y •t-2:ry^ + y^. 

57. ;rri2— 2Ji?6y6 — 3y^2 by ;^4_^2y2_|,y4, . 

58. a** — a— • 

Check the result by putting a= — 1 and b=^ — 2. 

59. x^ — \x‘^-\-'^^x’^~\x\y3x‘^ — ^x, 

60. \x’^—\y’^ — ^z^-\r\yz\>y\x—\y-\'^z. 

61. + y^ — -t- 2ji;^y^ — 2^^^ — 1 by a** + y^ — .sr^ — 1. 

62. — 3abc \yy ^ b’^ ^ \ ab ac — be, 

63. x^-\-8y^ — 21z^-^V8xyz\yy X — 3^ + 2y. 

64. a^-]r Sb^ + 27c^ — \8abc by 9e^ — 2ab — 6be 

— 3ce^, 

65. x^-f-x^y^ -i-x^y^ -t x^y^ -i- y^ by x^ x^y j- x^y^ ^ xy^ 

“h y^* 

66. y3» by A'"— y”. 

INEXACT DIVISION 
Example 5. Divide ^^ + 7^+12 by a+2. 


-v. 

V 


jr+ 2\x^ + 





A^ + 2a 


12^a+5 


5a+12 

5a+10 

2 

It is an instance of inexact division, where 2 is left as the 
remainder and a ^ + 7a+ 12 = (a + 2 )( a + 5) +2. In all similar 

i 

cases of inexact division, if we denote the dividend by 
the divisor by cf, the quotient by Q and the remainder by 
we have D—dQ-^R^ 

jR 

and the complete quotient=0+ 

u 






^ . . 


directed numbers, first four rules 6^ 


' Example 6. Divide -f- I2;r-h4 by 

First method. Arrange the divisor and the dividend 
according to descending powers of x. 

-;r 4- — 13x^ ^\2x^A( 

)x^ — x^ 2x’^ \ 

-2x^-lSx^^l2x 
— 2x^ A 2.x’^ — ^x 

— 17 x^ A X6x 4 

-17x^-[-17x-3^ 

X 38 

» 

The quotient=Ar® — 2.r— 17 and the remainder := — at+SS. 


The complete quotient = 17 


-t 


— X 38 


x^ — x i* 2 


Second methods Arrange the divisor and the dividend 
according to ascending powers of x, 

2- AT 4 a:^\ 4 -h 12Ar— ISat^ — 3Ar^ + Jr'* /2+ 7Ar — 4Ar2 — Ix^ 

J4- 2a: 4 2Ar2 [ 

14x—lSx^~ 3x^ 

14a:- 7a:^4 7x^ 

— Sx'^ — lOx^^ a:** 

— 8a: ^ 4 4a: *'* — 4a:‘* 

- — 14a:^ 4 .Sa:"* 

- 14a-3 4 7a-‘ - 7a:S 

^ « 

-2x^ 4 7 x^ 

The quotient = 2 47a: — 4a:^ — 7x^ and the remainder 
= — 2a:^4 7a;^. 


— 2a:^4 7a:® 

The complete quotient = 24 7 a:— 4x^ — 7x^ 4 — - — — — , 

2 — a: 4 


Note, it raav be observed that the results io inexact division 

^ 0 

by the above two methods are different. 

Divide and give the complete quotient in each case ; 

67. a^4 ^^42fl^4 3 by 14^4^. 

, 68, 4 7a^ 4 21^7 4 17 by 4 5^246. 

69. a^4 7«^4 1.4a^ 4 9a44 by. 4 3a4 1. 

70. 2a^ 4r3alf^ — 4a^d^ 4 a^b— by — 2b'^ 4 ab. 


4 
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. Divide up to 4 terrns ; give the 
complete quotient in each case : 

71. 1 by 72. l—2a by l+Sa. 73. 1— by 1 

+ 2a2. • ^ 

Prove that : _ 

35 ^ , 5 . 

74. = = flt + DH — =• 

a-\-5 a + 5 

„ x^-~9x-^25 5 

75. ^ 5 + 


the 


— 2a 



;r— 4 


a® — 13a 4 - 45 « 

^_y ^a — D-h 


x—^ 

3 

/z — 7 



— 16^4“ 60 


=x-7- 


x-~9 ' X — 9 

78. + — 20a: 3 + 15;«:2— 6;ir4-l is the product 

of two expressions of which one is — 2;i:+l.^ Find the 
other. 

79. Find the divisor^ when the .dividend is x^^dx^i- 
12x^5, the quotient ;r-:^3 and the remainder 


o 

80. What must be subtracted from 12a2-l-8a— 9, so that 

it may be ex2u:tly divisible by 2a— 1 ? 

, ( 

81. What must be added to.3a^ — 8a^4-7a, so that it may 
be exactly divisible by 3a — 2 ? 


82. What must be added to 3a^ 4- 7a ^ — 6a — 5, so that it 
may be exactly divisible by a^4-2a— 1? 

*83. Find the condition that x^ — 3x^-\-m may be exactly 
divisible by 4-1 ? 


*84. For what value of k is 9a^ — 6a^+3a-~k exactly divi- 
sible by a“ — 2a -h 3 ? 


*85. For what value of x will 2x^ i‘ 5x^ '-mx+4: be exactly 
divisible by 4- 2;r—l ? 

*86. Find a and d in order that a;* — 2;v^ + 8;r*+a%+^ may 
be exactly divisible by x^^x-^S, 


' CHAPTER III. 

SIMPLE EQUATIONS AND PROBLEMS 

1. If we simplify (3^+4)-f 2.{x— l),,the result is 5^:+ 2, 

or (3;r-p4)-f 2(;r— l) = 5;c+ 2. 

Here, if we put x=l, 

the left-hand side = (3.1 -1-4)+ 2(1 — 1)= 7 
and the right-hand side = 5.1 + 2 = 7. 

Thus the left-hand side = the right-hand side. 

Again, if we put x = 2, 

the left-hand side = (3.2 + 4) + 2(2 — 1) = 12 
and the right-hand side = 5.2 + 2 = 12. 

Thus the left-hand side — the right-hand side. 

If in the above we substitute 3, 4, 5, 6,.,, any number 
tor the left-hand side is al ways = the right-hand side. 

Def, When one expression is equal to another expression 
for all values of the letter or letters involved (or all values 
of the quantities used), it is said to form an Identical 
Equation or simply an Identity. 

Now if we substitute in (3;r + 4)+ 2{x— 1) = 4;r + 7, different 
values of x^ say 1, 2, 3, 4, 5, 6,., .etc., we find that the left- 
hand side = the right-hand side only when x = 5 and for no 
other values of x. In this case the equality is obviously 710/ 
tmiversal but conditional and holds good only when x — 5 . 
Such an equality is called Conditional Equation or simply 
an Equation. 

Def. When one expression is equal to another expression 
for particular value or values of the quantity or quantities 
used, an Equation is formed. 

The sign = is used for an equation and = for an 
identity. 



the 
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It is useful to note ^ effect of ordinary processes of 
addition, subtraction, multiplication or division, as illustrated 
below in the four examples ; ^ " 

(i) When we add ■\-y^ and x'^ — xy\‘y i 

result is 2^^ for all values of x and y^ 

or •iry®)=2*“ + 2j' • 

(ii) When we subtract x'^—xy-yy'^ from x^yxyyy\ 
the result is Zxy for all values of x and y^ 

or {x'^'\’Xy-yy'^^—{x'^^xy-\-y'^^'^Zxy* 

(iii) When we multiply x^\xy^ y® and x’^-xy^y 

result is x"^ y^ y^ for all values of x and y 

or {x^ -^-xy-^ y^)(x^ — xy + y^)=x^ -I- x^y^ 4- » 

(iv) When we divide x^-^x^y"^ -{-y*^ by x^ ‘\’Xy~\-y^ the 
result is x^^xy'\~y^ for all values of x and y, 

or (x^ 4-^^y® -fy^) -^-(x^ xy'\r y^)^x‘^ — xy-^-y'^. 

Example K Prove the identity 

— ^y^(X—y)^ and verify it when 

(i) j^=:3andy = l, (ii) ;ir= 2 and y — 1, (iii) xr=4 and y =2. 

The left-hand side = x^ Zxy ■\-y^ — ^y=x^-2xy^y^ 
and the right-hand side = ^® — 2^y-Hy*. 

Since by expandings both sides can be transformed into 
the same expression, the identity is true. 

0) When ;»;=3 and y = l, 

the left-hand side = (34- 1)^ — 4.3.1 = 16 — 12 = 4 

;and the right-hand side=(3 — 1)^ = 22—4. 

(ii) When x=Z and y=l, 

the left-hand side = (24- 1)® — 4.2.1 = 9 — 8 = 1 

and the right-hand side = (2 — 1)^ = 1^ = 1, 

(iii) When x—^ and y = 2, 

the left-hand side =(44- 2)2 — 4.4.2 = 36—32 = 4 

and the right-hand side = (4— 2)^ = 

Thus in each case, the left-hand side = the right-hand side 


• * o 




^ EXERCISE 16. 

Prove the following identities and verify each when 

(i) a=4 and 3 = 2, (ii) a = 3 and 3 = 1, (iii) a = 5 and 3=3 
1. (a4-3)2=a2^ 2 a 34 “ 32 . 2. (a— 3)^=a* — 2a34-3^ 



7 ^ 


SIMPLE EQUAT/OMS AND PROBLEMS 

3. {a ^b){a- b)^u^ -b^. 4. (a -h - (« - =^ab- 

-* S. ' (« -f ^ {a — by=2{a^ -h b'^), 

6. (^Jt +- b) (a^ '~ab\-b'^ )=a^ -f 

7^ (a-^) 

8. {a -{- 3/^)2 + (a - 3by^2(a 4- 3b) (a - 3b)+36b^, 

In a conditional equation like 5;c 4- 2 = 4:r -h 7 , the letter x 
stands foy a 7 i'umbBy whose v’alue is not known, and this x is 
generally called the unknown. Any particular value of the 
unknown which makes the two sides of an equation equal is 
said to satisfy the equation and is called the root or the 
solution of the equation. To solve an equation is to find its 

root. 

When an equation, reduced to its simplest form, contains 
no power of the unknown higher than the first, it is called a 

Simple Equation. 

Find by ifispcction the values of ;i: vvhich satisfy the 
following equations : 


9. 

6 a : = 12 . 

10. 

8x = 32. 

II. 

^x~ 1. 

1 

12. 5;r = 0. 

13. 


14. 

x+7 = 18. 

la. 

^ /I 

2" ‘ 


16. % = Q. 

3 

17. 

x-\-3^7. 

18. 

X — 3 = 6. 

19. 

X — 5 = 

8. 

20. ;r— 5 = 0, 

21. 

6 

11 

1 

22. 

X "1" = 0, 

23. 

x-^ 6 = 

0. 

24. + 8 = 0, 


25. ■:^ = 6, find 2x and then x, 

3x 

26. — = 12, find 3;r and then x. 

27. ^ =4, find x+l and then x. 

28. — ^" — 6, find X'-l and then x, 

X 

29. ax^Cy find x, 30. — ==^, find ;tr/ 

a 

31 . fin^ X, J2> 
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2. Methods of solving simple equations. 

An equaiio7i may be compared to a balance 
lias two sides connected by the 
sign of equality ; a balance has 
two scale-pans connected by a 
beam. The two sides of an equa- 
tion are equal, and the two 
scale-pans, with equal weights, 
keep the beam horizontal. 

* Suppose there are a few 
soap cakes in the left-hand scale-pan 
by 6 chattak weights placed in 


An equation 




VVV— 6 


an^^they are balanced 
the right-hand scale- 


pan 


Representing it symbolically, we have 

w = 



Now, if a certain amount of soap (say 2 ch.; be added 
to or removed from the left-hand scale-pan, weights equal 
to that amount must be added to or removed from the right- 
diand scale-pan to keep the beam horizontal. 


•r » 


Representing it symbolically, we have 

w-\r2~S-^ 2 

and zfcr—2 = 6 — 2 


(i) 

00 


If the .amount of soap be doubled or trebled, the weights 
will have to be doubled or trebled to keep -the beam 
horizontal. 


and 


Representing it symbolically, we have 

wx2z=z6x2 ) 
z£/x3=:6x 3 j 


(iii) 


Again, if the amount of soap be halved or reduced to 
one-third, the .weights will have to be halved or reduced to 
one-third to keep the beam horizontal. ^ 

4 




4 




PROBLE/ifS 


Representing: it symbolically, we have 


and 


w 

TV 

3 


6 

2 

6 

3 



ciscs from 9 to 32 tlone^above it'^°rolear*^tfet'th°^r 

me sums are equal* 

If equals be subtracted froni ea.nic »•, 1] 

are equal. equals, the remainders 

.ait'ar"'"” 

II coal, be divided by equals, th, quotient. 

Example I. Solve the equation x~7^\q [Axiom IV J 
Adding 1 to both side^, we have 

. •^~7h-7 = 10-{-7 

♦ " •m 

’:r=17. 

Example 2. Solve the equation ;r + 9 =:i 3 
Suhlracibig 9 from both sides, we have 

4-9-9 = 13-9 
.a:=4. 


[Axiom Tf 




[Axiom II] 


Example 3. Solve the equation— =4. 

i5 

Multiplying both sides by 5, we have 

-^x5 = 4x5 * 


[Axiom III] 


- * X = 20m 

Example 4. Solve the equation 3x 
Dividing both sides by 3, we have 

_ 12 

T ~ T 

1 

'*• * 


= 12 


[Axiom IVj 


m « 


6 


Example 5. Solve the equation 3y-V2 = 17 

2 from both sides, we have 
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3 ^ 4 - 2-2 = 17-2 




3y = 15. 


Dividing both sides by 3, we have 

3y 15 






y = 5. 


Example 6. Solve the equation—— 6=10. 



- f 


Adding 6 to.botli sides, we have 

z 


« 4 


- 6 + 6 = 10+6 




Mtdiiplying both sides by 4, we have 


-X 4 = 16x4 - 
4 


5 = 64 < 



EXERCISE 17. a 


r 



[Axiom II 5 


[Axiom IV) 


[Axiom I) 



[Axiom III] 





1 


i 




Solve the following equations and do (uU process : 


« * 

I, 

3a— ] 8. 

2. 

5a=: 35. 

3. 

7a=21. 

4 

1 

y'" * 

9 

A. 

11a = 44. 

5. 

-=7 
^ — • • 

6. 

^ = 3. 

^ v 

r .. ^ • 

4 

6 

. 

7. 

y - 

7T = ^« 

8. 

^ = 4. 

9. 


’• * 

8 


3 

VZ' • 


1 



a-3 = 12. 


la. 

—S' = 2. 

II. 

A— 5 = 13- 

12. 



5 


/ V . ^ 

r' . " ■ 

A 

ij. 

A- 9 =4. 

14. 

A — 14=3. 

15. 

A— 7 = 6. 


16. 

A — 2 = 9- 

17. 

a4-4 = 11. 

18. 

A 6 = 15. 


19. 

A-h8 = 17. 

20. 

A* -j-10=21. 

21. 

2y -1-3 = 15- 


.^22. 

3z 4-4 = 22. 

23. 

5a4-2 = 27. 

24. 

4A-t' 5=21- 


] 

I 





SIUPLB- EQUATIONS AND PROBLEMS 


25. 3y-l=8. 

27. 6s— 3^ 33. 

29. 3;c— 5— x=13. 
31. 2x+7+sr=10. 
33. 6x-—2=3x:+7. 
3S. 5y—l=2y+9. 


lA 


37. 




26. 7y — 6=15. 

28. 5^- 7=38. 

30. 5x~9-2j: = 12. 
32. 4;ir-[-3-f ;r= 15. 
34. 4.^4- 6 = 2^ -j- 11. 

36. 7 =y-|- 17. 

4-2 = 4. 


38. 


39. 


6 6 6 ' 


41. 


i + ?= 2 . 

12^4 


42. 


43. 

45. 


^+ 1 =?. 

8 6 4 


44. 




3 

0 12 

40. 4 - i=i. 

5 5 5 

^_1 3 

6 4~8 
^_ 3^1 

12 8 2 ’ 


S;tr-8+3a:=12-4;*:. 46. 17;r- 3 + 2;r == 7;r + 18 + 5;*:. 
47. 2.r— (;c+4)=9. 48. 5y—(3y — 2)=22. 

49. 17:r4-(8jr— 11)=39. SO. 2 — (6— 4^)^- 5 = 14. 

51. 7y+(^— 9)— 6=21. S2. 4;c— ( j:4-S)4-3=o. 

S3. 9.*’-t-(12 — 3te)— 26=.0. S4. 2y — (7 — 5y)— 24=0. 


3. Transpositton. Consider the equation 

2 x^ 7 =S 

Adding 7 to both ddes, we have 


(0 


2 j :— 74-7=5 + 7 

2;ir=5+7 


• • . [Axiom 1] 

• • • • (ii) 

^ and <u). we notice that - 7 disappears from 
the left-hand side and appears on the right-hand side with its 

Sign changed^ 


Again, let ns consider the equation 

5.^=15-l-2;i: 


SudtmcitJtg Zx from both sideSf we have 


(iii) 


Sx—2x=: 15+ 2x^ 2x 
5x — 2.r=15 


[Axiom ri] 
(iv) 


-om^rmg md (iv), we notice that + 2x disappears 

*??? nght-hand side and appears on the left-hand side 
wUti tis szgft ehangeda^ 


\ 


( 
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By taking a few more similar equations and proceedmg as 
above, we notice that the process is based on the ^plicadon 
of addition and subtraction -axioms but for all practice pur- 
i)Oses it assumes the form of the following rule : — 

We may transpose a term from one side of ap equaHon 
to the other, if at the same time we change the sign 
of the term from 4 - to — or from ~ to.+ , as the case 
may be. 

For the sake of convenience this process is called the 
process of transposition. 

oAbbreviations . R.H.S. stands for the right’kand side* 
L^*S. stands for the lelt-kafid side, 

^ Example 7. Solve Ujt— 5=4;^ -i-9. 

Transposing ^ and 5, we have 

llx— 4A:=9-f5 

7^=14 and ;r=2. 

Put 2 for X in the above equation* 

L.H .S. = 11 X 2.-^5 = 17. 

R.H.S.=, 4x2-l-9=:l7. 

Thus L.H.S. = R.H.S., and the solution is correct.] 

Example 8. Solve 5x^ 18 —2x = 2 — 3x. 

Transposing all the terms containing^ ^ to the left-hand 
side and all other terms to the right-hand side, we have 

3x — 2x — 3^= + 2 -I” 18 

5^+3;c—3;c=20 . . 

.5^=20 

jr=4. 


[Verification, 


or 



[Verification. F^t 4 for x in the above equation. 
L.H.S.==5 X4-18-2 x4= -6. 

R.H.S.=4-f2— 3x4=-6. 

Thus L.H.S.=R.H.S., and the solution is correct] 

-OTX. In practice it i^usual to bring all the terms containing :r Ci^ 


ihiHeft-hand side and all Other terms to the right-hand side. 


/ 
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SIMPLE EQUATIONS AND PROBLEMS 

Example 9. Solve 4(2;t:-|-5)-2(:r + 1 )= 0 , 

Removing the brackets^ vve have 
^ 8x 20 — 2x — 2=0 

or Gat - h 18 = 0. 

Transposing we have 

6;r = — 18 


x=~3. 

[Verification. Pm - 3 for ;ir in the above equation. 
L.H.S.=4 { 2x( — 3) + S } — 2(— 3+1) 

=4x(— 1)— 2x(— 2)=— 4+4 = 0. 

R.H.S. =0. 

Thus L#.H.S. =: R.H.S., and the solution is correct,! 

Example 10. Solve {x — 3)(2x — 1) = S + (2;r + 3){x — 2). 
Simplifying both sides of the equation, we have 

2x^—x — 6x+3=S +2x® — 4;i:+3;c— 6 

= ... [Transposi. 

tion.'X 

o*" -6x=^-4 

*'* 6x = 4 


or • x=^. 

[Verification. Put g for a- in this equaUon. 

L.aS. =(| - 3X2 X g - 1) = ( _ JX J) = - J . 

R.H.S. — 5+ (2 X § -t- 3)(§ — 2) 

=5+-^ x(-J) =5-5^3 = 

'Phus I#.fl.S.= R.H.S.. and the solution is correct. 1 

Notb. It will be found useful to remember the following hints • 

(i) We may change the signs of <j« the terms on both sides of an 
equafaon without altering the equality. Thus, in -a: + 5= -8 if we 
divide both sides by —1, we get x—S=8. • ’ 

(li) We may interchange the position of the two sides of an 
equation without changing the signs. 

Thus, ll=jtr— 3 may be written as .ar— 3 = li. 

' cancel the same term from both sides of an equa- 

fiqn. Thus 2ar-5=6+a:-5 is the same thing as 2x=6-i-x, and 
17^— 4+2a:=5.ar+6 + 2.r is the same thing as 17;t'-4=5;tr + 6 
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Ill solving^ tb.G followiDgf cQuations spply tiic TftBfhou o£ 
transposition, and verify each solution : 



vP 






hl-T 




55. 3x—5=2x—3. 

57. 2x+3=x—8. 

59. ll--2x=15-x. 

15 + 3;c=8+2j;. 

— 4-t-2;i;=6— 3;t. 

— 3y — 5 = — 7y + 1. 
67. 3(5.sr4"8)=4:(2 x)> 

69. 

71. 


61 . 

63 . 

65 . 



3 + 3a;— 4=5.*’— 1. 

— 5x 4* 2 = Sx — 20 — 4x , 

72. 5.*:+23 + ll*=— 8jrH-46+jr. 

73. 5j:— 9+3jc— 7=0. 

74. 3x — 6+5.* — 12 = 0. 

75. 9*— 8 + 2;e— 4— .8 j;+10=0. 

76. 4*+20-8(13-*r)=0. 

77. 6*— 2(4— 3*)=7 — 3(17— x). 

78. 3(*-S)-7(2;t+3)=0. 

79. 4(2^;— 3)+5(*- — 2)=0. 

80. 2(3*-l)-6(2;if-5)=0. 

- 7(12 + 3;c) + 5(ji; — 2 ) = 0. 

- 3(5-4*) + 2(3*- 1) = 0. 

83. 6- { 2*-(3*-4)-l } =0. 

84. 2*— (3— 5*) + 2=4*— 7. 

85. (2*-7)(3*+l)=(2*+5)(3*4-lX 

86. (4*-3)(2*-l)=(2*+5)(4*-l). 

87. (4*+5)(3*-2)=(6*-lX2*-5). 

88. {*-6)(12*+l) = (3*+2)(4*-l). 

89. (3* + 2)(8*+5)=(6*-l)(4*^"7). 


81. 

82 . 


90. 

91 . 


56. 4* — 1=6* +5. 

58. S*4-7=2*4-3. 

60. 7+3*=12— 2*. 

62. 9— S*=13+3*. 

64. 12 — Ax = — 5 + 2*. 
66. — S+7*=— 11— 2*. 

68. 9* + 20— 4*=45. 

70. 7*— 64-*=16+3*. 




- (*- 8)(* + 12) = {*+!)( 6 - *) . 

- (7 -6*)(3- 2*)= -(4*— 3)(3*-2). 

92. (* + 3)®+(4— *)*= 2**+*. 

[Hint. (*+ 3)2 = (*+ 3)(*+ 3) and (4 -*)* = (4 - *)(4 - *)] . 

93. (*+5)2-(2-*)* = 7. 


t * 




^ i 



SIMPLE EQUATIONS AND PROBLEMS a 

94. (2x+ 1)^-8 = (2x - 1)2. 

95. 14-5(jr-4)(;r+8)=188-5(x+3)2. 

96. 9(x — 2)2 + 3(x—4) 2 =(3x— 7)(4x — 19) -f- 42. 

97. Find the value of x which will make 5(;r— 4)+2 equal 
to 52. 

98. Find the value of a: which will make 2(jc-‘ 3)+ 7 equai 
to zero. 

99. For what value of m will (2m -3)(m -i-4)+5—2m^ be 
equal to zero ? 

100. For what values of are the following statements 
true : 

(i) +5)(x-3)=(3x-|-4)(4;ir+3) + 29 f 

(ii) (2x— l)(6x + 5) = 4(3x-2)(x-i-l)-t-3? 

(iii ) (2x-l) (3x - 4) = (6;c -5)(x- 1) ? 


EQUATIONS INVOLVING NUMERICAL 

DENOMINATORS 

4. To get rid of the numerical denominators in am 
equation, multiply both sides of it by the L. C. M. of the 
denominators. 

Example 1. Solve ^^+5^ = 38. 

The L. C. M. of 4 and 6 is 12. 

Multiplying both sides of the equation by 12, we have 

12x^+12x^=12x38 

6 


or 

or 

or 

or 


9.r-t-30;t:=r 12x38 
39;r=12 x 38 
12x38 




19 


x=24. 


[Verification. Since = 18 + 20 = 38 . there- 

fore the answer is correct.] 


I 




matriculation algebra 



le 2. Solve §"”2^4 



The L. Ci M- of 5, 6, 2 and 4 is 60. 





Multiplying both sides by 60, we have 

36;tr+50 = 30;«:+45 
'■ 36x-30;i:=4S-S0 

6x = — 5 

* ' 1 " 

^=— #• 




{'Verification. L. H. S. =-ix( — §) + §* 

• . R. H. S. =^x(-§):h#== 


!•+ 1— i* 
1^+1— J' 


w Thus L. H. S: = R. H. S., and the solution is correct.] 
Example 3. 


Solve - 6 = +8. 


10 


X • > 


By transposition, we have 
'* - 2x-\-7 3:^4- 4 


5 


10 


= 8 - 6 = 2 . 


Multiplying: both sides by 10, the L. C. M. of 5 and 10, 
we have 2(2.a?-h7) — (3.;r4'4)='20. 


Removing: the brackets, we have 

4.ar + 14 — 3;r — 4 = 40 
or + 10 =20 

or jr=10. 


fVerifi cation. 


2 X 10 + 7 

L.H. S. = - ^ ^ 4-6 = ll§. 



R. H. S. = +8=11S 


10 


Thus L. H. S. = R. H. S., and the solution is correct.], 


1 





• 


\ 
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Example 4. Solve •4x— -35 = *34:1:+ -01. 

Expressing the decimals as vulgar fractions, we have 


2x 

T 


_ 7 ^ 

20 


Vlx^ 1 

-r 


50 ’ 100 

The L.C.M. of 5, 20, 50, 100 is 100. 

' Multiplying both sides by 100, we have 

40;r — 35 = 34^: -f 1 
40;r— 34;r=:35 -|-1 
or %x^ 36 

and . x—6. 

Another method 

•4jc-*35 = *34;ir-f *01. 

By transposition, we have 

■4;r-*34;r = *01-|-*35 
or -06^:= *36 

or * x^6. 


EXERCISE 18. 



Solve the, following equations 

and verify each solution 

f 

1. 

XX 

2 + -3 =5. 

2. 

4 6 

3. 

^ 1 7 

2^3 2 * 

4. 

—-- = 14 ' 

5. 

X ^ 5x 

—-—5 = 7 — — . 

2 6 

41 

6. 

2x ?, X S 

5 4”2 6 ‘ 

7. 

3 

— = 2 . 

* 

Multiply 

both sides by x.] 

8. 

X 6 8 ’ 

9. 

3x-{-l 2x—l 

5 11 * 

10. 

y_3 ^ 

5 3 * 

11 . 

3>~2 5y— 1 

7 14 ~ 

12. 

J-3 = ^~ + 7. U. 

6x 3x 3;tr „■ 

5- + T-“ = 20-^^-'- 




2 • 




12+^^=4+- 


5x-^ l'2x=3A. 


21. 1’32^-h *02^:= l'19-l- ;r. 

*24 — ’S^t: 


23. 


- 


25. AT- 


6 4 

2;r— *3 *5—^ 


24. 


2y4- *05 = *124- *15j/. 
3;i:— 1 *6 — *2x 



35 


26. 


- - *05 - 

1* 2x — = = •4x 


27 

*5 *05 *005 *0005 


= 0. 


28. 


;r-i-*3 2;?:— *6 ^ - 

-f- : — = ox-\~ 2*5. 


1*6 1*3 

29. i (x-2) + i (x-3) = i (x-4). 


30. 


7x-3 , - a*+5 . 7 a:-2 

— r J-= — 7 — i 


31. 


2 ‘ “ 4 3 

2j»;— 1 3.r— 4 6-\~x jr-j-l 

“T — 


31 


32. 


5^3x 3x — 1 3 4- 5^ , 2;r -h 1 

- — _4- — ^ — 


33. 


5 2 3 

•^4" , jir4-oJ ^^-1-4^ 


15 


25 


55 


34. ^ (^—4) — i (2x-\-3) =-^^^i^correct up to 2 decimal 


places. 


35. What value of x will make^ —2 equal to ;«: ? 




. .LJ'- 
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S. Change of subject in a formula. 

* 

Let us consider the formula 

rPRT 

100 .... 




Here the subject of the formula is / and it can be deter- 
mined if P, R and T be known. 


If this formula be reduced to the form 
IQOxI^PRT, 


we can deduce from it 


P^ 
R = 
T= 


100 X / 

RT 
100 X/ 
PT 
100 X I 
PR 




(Hi) 

(iv) 


m 

In (ii) the subject of the formula is P and it can be 
determined if /, R and T be known. 

In (iii) the subject of the formula is R and it can be 
determined if /, P and T be known. 

In (iv) the subject of the formula is T and it can be 
determined if I, P and R be known. 

The process illustrated above is called changing the 
subject of a formula. 

Example 1. A rectangular room is I ft. long, d ft. broad and 

ft. high. If the area of the four walls is A sq. ft., we know 
that A — 2k{l-\-d), 

Here A is the subject of the formula ; change the formula 
so that I may become the subject. 

A = 2k{l^b) 

2h {l-\-b) = A* 


Divide each side by 2//, 
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Subtract b from both 


A 

2h* 

sides, 




EXERCISE 19. 

. If the area of a triangle whose base is b in. and height 


V* in. is A sq. in., A — ^bk, 

Make (i) b the subject, (ii) h the subject. 

2. If r ft. is the circumference, of a circle of radius r 
u=27rr. Make r the subject. 


3. In a trapezoid a ft. and b ft. are the parallel sides and' 

^ ft. is the height. If its area is A sq. ft., A = ^{a-{-b')k* 

* 

Make (i) ^ the subject. 

(ii) {a-^b) the subject. 

’4. The radius of the base of a cylinder is r ft. and its 
height is ^ ft. If the area of its curved surface is A sq. ft.* 
A — 2rnTh, ^Make (i) r the: subject, (ii) A the subject. 

5. If the radius of a circle is r ft. and its area A sq. ft.^ 
A =: r^7r. Make r the subject. 


6. If e ft. is the edge of a cube and A sq. ft. the area of 
its six faces, A=6*e^. Make e the subject. 

7. If in an isosceles triangle the vertical angle is X 
degrees and a base angle y degrees, x^2v = lB0. 

, Make (i) x the subject. (ii) y the subject. 



If X be increased by the result y=:x 



Make r the subject. Find r i£'X^20 and >/=21. 

9. If r ft. is the radius of the base of a cylinder, A ft. its 
height and cubic ft. its volume, Make (i) rthe 

subject, (ii) h the subject. 



0 


* 
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10 . Given v=u->rlt : find (i) / in terms of u, v, t, (ii) I in 

•> 

ilerms of u, v, {, 

11. Given 5*= 16 ^^^ Make t the subject 

12. If a ft. is one side of a right-angled triangle, b ft. the 

other side and c ft its hypotenuse = 4*^^- Make a the 

subject. 

13. If /^degrees Fahrenheit is the same temperature as 


C degrees Centigrade, /*= 32 -H 


9C 


make C the subject, and 


find C when F~ 50. 

14. If the radius of the base of a circular cone is r ft., its 
height /^ ft. and volume F cubic ft., y =: 

Make (i) h the subject, (ii) r the subject. 

15. • If s — ut-V yF y make / the subject. 

16. The temperature /, the pressure p and the volume v 

= 10 . 


of a quantity of gas are connected by the formula 
Make t the subject,. and find i It p = 3, z/=1050. 


/+273 


Symbolical Expressions 

6, Algebra is largely used for the solution of problems 
‘Of various kinds, but before attempting them, the student 
must have sufficient practice in expressing the given state- 
_ments symbolically.. . 


EXERCISE 20. (Oral) 

« 

1 . What is -the sum of 7 and a ? 

.2. What is the sum of m and n ? 

; .3. What is the difference between q and 15 ? 
• 4 . What is the difference between p and < 7 ? 
.5. One part of is 7 ; what is the other ? 

* h. One part of Zfn is n \ what is the other ? 
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7. One part of Znt’Vn what is the other ? 

. 8. By how much is m greater than 17 ? 

inr9. By how much is nt less than 20 ? 

fo. The sum of two numbers is m and one of them is n x. 
what is the other ? 

11. The sum of two numbers is 2;rH'19» one of them is: 
x-{’ 5 I what is the other ? 

12. The difference between two numbers is the greater 
is 25 ; what is the other ? 

13. What is the selling price if the cost price is Rs. 160» 
and the profit is Rs. x ? 







14 . 

15. 

16. 
17. 
IS. 

19. 

20 . 
21 . 
22 . 

23. 

24. 

25. 

26. 


What is the excess of 53 over n ? 

What is the excess of m over 34 ? 

What is the excess of p over q ? 

What is the defect of 19 from 23 ? 

What is the. defect of m from 40 ? 

What is the defect of x from y ? 

What number is less than 60 by 
What number is less than 2m by « ? 

By how much does 21 exceed n ? 

By how much does 2^ exceed g ? 

ft 

If 72 is a factor of 28, what is the other factor ? 

If 772 is a factor of what is the other factor ? 

If m be divided into 5 equal parts, what is the value 


of each part ? 

27. If the product of two num^iers is 2p^ and one of them 
is what is the other ? 


28. How ,many times is 8 contained in 48 ? 


29. How many times is a contained in 48 ? 

30, How. many times is m contained in « ? 


31. 1 here are three numbers, each equal to ^ ; what is: 

their product ? , ^ 

32. What is five times x increased by 15 ? 
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33. What is seven times 7i diminished by 12 ? 

34. What is three times p increased by <7 ? 

35. What is six times m diminished by ? 

36. X is multiplied by 4 and 13 is added to the product ; 
what is the result ? 

37. y is doubled and then 5 is added to it ; what is the 
result ? 

38. One -fifth of m is increased by 7 ; what is the result ? 

39. One-third of x is diminished by 9; what is the result 

40. Three-fourths of y is increased by II ; what is the 
result ? 

41. Five-sixths of 7n is diminished by 13; what is the 
result ? 

42. Write down three consecutive numbers of which 15' 
is the middle one ; of which x is the middle one. 

43. Writedown three consecutive numbers of which 11 
is the least one; of which k is the least one. 

44. Write down three consecutive numbers of which 27 
is the greatest one ; of which p is the greatest one. 

45. Write down three consecutive numbers of which 
is the middle one. 

46. Write down three consecutive even numbers of which- 

2« 4 is the middle one. 

47. Write down three consecutive even numbers of which- 
2 j :— 6 is the least one. 

48. Write down three consecutive even numbers of which 
2x + 2 is the greatest one. 

49. Write down three consecutive odd numbers of which 
2 ; 2 * 7 ' 3 is the least one. 

50. Write down three consecutive odd numbers of which. 
2m^ \ is the middle one. 

51. Write down three consecutive odd numbers of which 
2^-t-5 is the greatest one. 
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If the digits of a number beginning from the left-hand 
be 3 and 7, the number is 37, and its value is 10 x 3 + 7 ; 
when the digits of 37 are reversed, it becomes 73, and its 
value is 10 x 7 -f 3. 

Similarly, if the digits of a number beginning from the 
left-hand side be x and yr the value of the number 
= 10x^-l-y = 10;tr4-y ,* when these digits are reversed, the 
value of the number thus formed=l6xy-h^=10y -i'A;. 

' 52. Represent the numbers whose digit in the tens place 
is 8 and the digit in the units place is n, _ , 

53. Represent the number whose digit in the tens place 
is k and the digit in the units place is 4. 

54. If the digits of a number beginning from the left be, 

^ % 

m and what is its value ? 

55. In the preceding question, if the digits be reversed, 
how would you represent that number ? 

56. Represent the number whose digit in the tens place 
is 3p and the digit in the units place is Zg, 

57. A man is m years old now ; how old was he 16 
years back ? n years back ? 

* 

58. A man is 35 years old now ; how old will he be 12 

years hence ? x years hence ? . ^ 

59. How old will a man be ^ years hence, if he is now y 
years old? 

60. How old is a man now who was 17 years of age 13 
years ago ? x years ago ? 

I 

61. How old is a man now who was ^ years of age 18 
years ago ? n years ago ? 

62. A man will be- 60 years old in k years; how old is 
he now ? 

63. A man will be n years old in m years ; how old is 
he now? 

m 

64. *^ The age of a boy is (w — 5) years; what was, his age 
k ye^is ago? What will be his age p years hence ? 




•a* > 
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65. A father is 37 years older than his son. The age of 
the son is (w — 3) years; what is the age of the father ? 

66. A man walks at the rate of x miles an hour; (i) how 
far does he walk in 3 lioiirs ? (ii) in h hours I 

^ vi‘* 

67. A man walks at the rate of ^ miles an hour ; (i) how 
far does he walk in 4 hours ? (ii) in t hours ? 

• 68. What is the speed per hour of a man who travels 
(i) 40 miles in 8 hours t (ii) 40 miles in x hours ? (iii) ttt 
miles in i hours ? 

69. A train goes at the rate of 28 miles per hour ; (i) in 
what time will it go 280 miles ? (ii) miles? 

70. A train goes at the rate of 5“ miles per Hour; (i) in 
what time will it go 250 miles ? (ii) m miles ? 

71. The cost price of an article is 3m rupees, and the 
gain is Rs. 5 : find its selling price. 

72. The cost price of an article is 'Rs. .7^:, and the loss 
is Rs. 9; find its selling price. 

73. The selling price of an article is Rs,. 2;?,, and the loss 
is Rs. 6; find its cost price. 

74. The price of 7 cows is Rs. 350; what .is the pricejOf... 
one cow ? of ;r cows f 

75. If one cow costs k rupees ; how many can be bought 
for r rupees ? 

76. What is 12^ per cent, of 40 ? of .r ? 

77. What is w per cent, of Rs. 250 ? of Rs k ? ' ‘ ’ • 

78. A man buys goods for Rs. ‘x, and sells them’ at a 
gain of 7 per cent. ; what is the selling price ? 

79. A man buys goods for Rs. 3w, and sells them at a 

loss of 12 per cent. ; what is the selling price ? . 

80. A man buys goods for Rs. c, and sells them at au 

gain of p per cent. ; what is the selling price ? . 


7 


f 



: V ‘ 

W. 




' * 




t^i- 





/ * - 




^ -• . 
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Solution of Problems 

The application of equations in the solution of- 
problems is of the utmost importance^ 

It is usual to take.ahe followings steps in the solution of 
problems : 

(i) Read the problem very carefully and try to undec* 
stand the relation between the quantities stated 'therein? 
(This step is very important.) 

(ii) Represent the unknown quantity by the symbcO 

(iii) State the condilions of the problem in sytnbolic 
language ^ so as to obtain two expressions which are equah 

{This step is very important.) 

(iv) Solve the equation thus formed. 

(v) Verify the solution. 

Example 1. The excess of twice a certain number over 
9 isdS; find the number. 

Let X be the required number 

twice that number =2jr 



* • 


the excess of twice the number over S -= 2;r — 9. 
As this excess is equal to 15, 

2jr-9=15 


and 


2ar=24 
x= 12. 


{Verification. Since 2x 12 —9= IS, the answer is correct.] 

Example 2. One number is greater than another by 11 and 
their sum is 49 ; find them* 

L« X be the greater numberi 

then the smaller number=;r— 11. 

As their sum is equal to 49, 

^ .a:+(a:- 11)=49. 
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or 2 a'— 11 = 49 

or 2;t-=60 

x = the greater number 
^ 11 = 30 — 11 = 19, the smaller number. 

[Verification. Since -30—19=11 and 30-fl9 = 49, the 
answer is correct.] 

example 3. Divide Rs, 64 between A and D, so that three 

times A*s share may be greater than four times ^’s share 
by Rs. 10. 

^ be the number of rupees in .r4's share, i 

then (64 — ar)= the number of rupees in B's share. .i 

three times A's share = 3^: 

four times ^’s share =4 (64 — .r). 

According to the condition, 3x is greater than 4(64 — a) 
by 10. 


3^=4r64-A)4-10 
or 3x=256-4jr+10 

or 3jr=266-4jr 

7x= 266 

and ;r=38. 

64 — .ar = 64 — 38 = 26. 

A*s share = Rs. 38 and ^’s share = Rs. 26. 

[Verification. Since 3x58 is greater than 4x26 by 10 
and 38 + 26 = 64; the answer is correct.] 


Example 4. I thought of a number, doubled it, then added 
7, the result was 31 ; what was the number thought of ? 

Let X be the number thought of, then the successive steps 
would be : ' 


A', 2x, 2x + 7, 
2.;r+7 = 31 
• 2x ~ 24 

. A ' x=l2, 

(^i^erification •/ 12x2-t-7 = 31, 



the answer is correct.] ; 





Solve the following problems and veriiy the answer ia 
each case : 

- I. The defect of an angle from 90® is 15“ ; find the angle. 
2. The excess of an angle over a right angle is 12“ ; 

find the angle. 

- In an isosceles triangle, the vertical^ angle is one-half 

of each of the base angles. Find each angle. 

4. One angle is one-fifth of another, and their difference 

is 20® ; find them. * ' ^ 

5. A is tvyice as old as and the sum of their ages is 


.72 years; find their ages. / ' 

, . 6. ^ 'A is three times as old as and the difference of 

their ages is 30 years ; find their ages. ' cv 

7. One angle is greater than another .by. 32®, and their 

sum is 106® ; find them. •' . " J i 

8. The sura of two numbers, is . 83, and one of them 
exceeds the other by 17 ; find them. 

' 9. If 28 be added to five times a number, the result 


78; find the number. ^ 

10. If 7 be taken away from four times a number, the 




Is *' i 


result is ; 69.; find themumber. • . 

-I It--. • . ^ 

11. If 9 be added to, one-third of a. number, the result 

-tv * ■ ^ * 

i§ 1.9; find the number. • ] ' 

‘12.' IfTl be' taken away from ohe-fifth pf a number, the 
result is 23'; find the liuraberV 

‘ 18; Think of a number, double it, and add 15. If the result 


is 71, what was the number lliought of ? 

14. Think of a number, divide it by 4, and add 9 to it ; 
the result is 15, What was the number thought of ? 

35. Think of a number, take away 5 from it, multiply the 
result by 4, and add 10 to it; it becomes equal to 90. Find 
the original number. 
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16 . Divide Rs. 96 between A and so that four times 
share may be greater than three times /?’s share by 
'Rs. 13*. 

IV. Divide Rs. 150 between A and B, so that five times 
A's share may be less than six times ^'s share by 9. 

•K A has ;r apples, B has x-^5, and C has ;r— 4, and 
together have 49 apples ; find what each has got. 

19. Divide Rs. 81 among A, B and C. so that B may get 
Rs. 7 more than Ay and C 6 less than twice A*s share. 

20- Divide Rs. 340 among Ay B and C, so that B may 

get Rs. 30 more than A and C Rs. 50 less than twice 
share. 

21. Divide Rs. 500 among A, B and C, so that B may get 
Rs, 60 more than one-half of A*s share and C may get Rs. 90 
more than one-fourth of A's share. 

22. The sum of the interior angles of a figure of « sides is 
always (2n — 4) right angles. If the sum of the interior 
angles of a figure is 16 right angles, how many sides has it ? 

Example 5. Divide 180 into two parts, so that one-third of 
one part may be greater than one-fourth of the other by 18. 

Let X be one of the parts; then 180 — would be fhe. 
other part. 

One-third of the first part ^ 

3 

One-fourth of the second part = |(180 — .v). 

According to the condition given in the problem, we 
have 

| = |(180-jr)+-18. 

Multiplying both sides by 12, we have 

4^ = 3(180-;v)-h216 
4,r = 540- ,3.1 -1-216 
7jr — 756 


or 

or 
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108, the first part, 


^ ' % 5 ad ( 180 — ;r)=180— 108 = 72, the second part 

" [Verification. Since J x 108 = 36, and ^ of 72 = 18* 
al^ 36 is greater than 18 by 18. therefore the solution is 


► 

r 


correct.! 

U, What is the number whose one-half, one-third, and 
one-fourth added together give us 65 ? 

24. What is the number whose sixth part exceeds its 

seventh part by 10 ? 

25. What is the nutnber whose fourth part falls short of 


its third part by 5 ? 

i/ 

? 26. Divide 81 into two parts, so that five- sixths of the 


smaller may exceed seven- fifteenths of the larger by 9, 

27. A post is one-sixth of its length in mud, one-fourth 
of its length in water, and 12, ft. above the water; find its 


length. 

*/ 28. A man goes one-half of his journey by a railway 
train, one- fourth of it by a motor-car, one-sixth of it on a 
horse, and the remaining 10 miles on foot; find the total 
length of the journey. , ^ 

29. Out of a cask of wine one-seventh had leaked away, 
6 gallons were sold, and then the cask was three-fourths 
full ; find the capacity of the cask. 

% 

30. A man leaves one-fourth of his property to his wife, 
one-sixth of it to each of his two sons, one-eighth of it to 
each of his two daughters, and the rest, amounting to Rs. 1,200 
for a school ; find his total property. 

31. Find a number whose one- half *added to 12 exceeds 

the sum of its third and fourth parts by 5. • 

. 32. One-sixth of a number is taken away from one-half 
of it; the result is less than the sum of its fourth and eighth 
parts by 15. Find the number. » ♦ 

33. To a certain number I add one-third of it ; the result 
is as much above 100 as .the number is below 103. Find 
the number. 
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34. Divide Rs. 860 between A and B so that five*seventfas 
of A*s share may be less than three-fourths of ^’s share by 
Rs. 30. 

35. The difiEerence between two numbers is 16, and 
one-sixth of one is less, than one-fourth of the other by 5; 
find the numbers. 

36. The sum of two numbers is 678. When .the greater 
is divided by the less* the quotient is 5 and the remainder 
is 6. Find the numbers. 

\Hint, Dividend = quotient X divisor + remainder.] 

37. The sum of two numbers is 1064. When the greater 
is divided by the less, the quotient is 4 and the remainder 
is 14. Find the numbers. 

38. The difference between two numbers is 431. When 
the greater is divided by the less, the quotient is 3 and the 
remainder is also 3. Find the numbers. 

Example 6. A is 24 years older than B \ 10 years back A*s 
age was five times the age of ; find their ages. 

X years be the age of A, 

^hen the age of B is(x— 24) years. 

10 years back, the age of A was(jf— 10) 
years and that of B was { (jtr— 24)— 10 ) 
years. 

According' to the condition given in the problem we have 

;r~10 = 5 { (;r-24)-10 } 

;tr-.10=5(Ar— 34) 

X — 10 = 5x — 170 
4.r = 160 

.^=40, the age of A^ 

. X — 24 = 40 — 24 = 16, the age of B, 

[Verification. Since 40- 16 = 24 and (40-10) or 30 is five 
times (16—10) or 6, therefore the answer is correcL] 

4 
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• 39. A*s a^e is three-eighths of B's age ; the difference of 
their ages is 15 ; find their ages. 

^40. A father is 20 years older than his son ; 12 years back 
.the age of the father was six times that of his son; find 
their ages. 

41. A father is 24 years older than his son ; 15 years 
hence the father will be times as old as his son ; find 
their ages. 

42. What is A's present age if he is now three times as 

old as and was 5 times as old as ^ 8 years back ? 

43. A father is twice as old as his son ; 14 years ago he 

was three times as old as his son; find their ages. 

44 . A is 10 years older than B ; 12 years ago five-sevenths 

of A^s age exceeded five-eighths of B'% age by 10 ; find their 
ages. ‘ ■ 

45. A father is 26 years older than his son; 16 years 
nence three-fifths of the father’s age will exceed two-thirds 
of his son's age by 14 ; find their ages. 

Example 7. Find three consecutive even numbers whose 
sum is 96. 

m 

Let 2n be the middle one of the consecutive even 

numbers, 

- then 2/?— 2 =the least one of the consecutive even 

numbers, 

arid 2 ^ - 1-2 ==the greatest one of the consecutive even 

numbers. 

Since their sum is given equal to 96, 

, (2;z-2)-1-2?2-1-(27z-1-2)=96 
or 6/2 =■ 96 . 



• • 


n 


= 16. 


/. 272—2 = 30, the least number. 

272 =32, the middle number, 

and 272-1-2 = 34, the greatest number. 

Example 8. Find two consecutive odd numbers so that one- 
third of the greater may exceed one-fifth of the less by 8. 
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Let 2«4-1 be the greater of the consecutive odd numbers^ 

. then 2 / 1 — 1 — „ lesser „ ,, ,, „ 

According to the condition given in the problem, we 
•lave 

J(272 4-l) = i(2;^-l)+8 
or 5(2/2-}- 1)==3(2«- 1^120 

or 10/2-1-5 = 6/2 — 3-f 120 

or 4/2 = 112 

or 28. 

2/2+1 = 57, the greater consecutive odd number, 
and 2/2 — 1 = 55, ,, lesser ,, „ „ 

46. Find three consecutive numbers whose sum is 87. 

47. Find four consecutive numbers whose sum is 74. 

48. Find three consecutive even numbers whose sum 
is 48. 

49. Find three consecutive odd numbers whose sum is 81. 

50. Find two consecutive numbers such that one-third 
of the greater exceeds one-fifth of the less by 7. 

51. Find two consecutive even numbers such that one- 
eighth of the greater may exceed one-tenth of the less by 3. 

52. Find two consecutive odd numbers such that one 
seventh of the greater may fall short of one-fifth of the 
less by 4. 

53. Find two consecutive numbers such that seven- 
eighths of the greater may exceed five-sixths of the less 
by 6. 

54. Find two consecutive odd numbers such that two 
thirds of the greater may exceed three-fifths of the less 
by 9. 

Example 9 There are two digits in a number, the digit in 
the units place being 8. If 9 be added to the number, the 
order of the digits is reversed; find the number. 

Let jc = the digit in the tens place. 

. V 8 = the digit in the units place. 




■ / 


the value of the number = 10 X 8. 

When the order of the digits is reversed, the value of the.'-, 

o° 

new«^number=10 x 8 -\-x. 

— V. eSf 

According to the condition given in the problem, we 
have 


or 

or 

or 


8)-l-9 = 10x8-h^ 
10-^ + 17 =i80 -t" X 
9x=S3 
7. 


Thus^he required number =78. 

[Verification. Since 78 -h 9 = 87, and we get 87 by 
reversing the digits of 78, therefore the answer is correct.] 

55. A number consists of two digits, the sum of the digits 
is 12. If 36 be added to the number, the digits are reversed. 
Find the number. 

56. A number consists of two digits, the digit in the units 
place is 5. If 27 be added to it, the digits are reversed. 
Find the number. 

57. A number consists of two digits whose sum is 8. If 
54 be subtracted from it, the digits are reversed. Find the 

■ number. 

58. A number consists of two digits, the digit in the tens 

place being 5. If 18 be subtracted from it, the digits are 
reversed. Find the number. ‘ 




59. A number consists of two digits, the digit in the ^ 
units place is one-third of the digit in the tens place. If the 

' digits be reversed, the new number falls short of the original 
by 36. Find the number. 

60. A number consists of two digits, the digit in the 
units place is one-half ‘of the digit in the tens place. If 9 be 

- subtracted from the number, the digits are reversed. Find 
the number. ■ 

61. Reverse the digits of a number, it will be three- 
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^grhthsof what it was before; also, the jdiff ere nee between 
the digits is 5. Find the number: 

62. There is a number of two digits whose difference is 
2. If it be increased by three times the sum of its digits, 
the digits are reversed. Find the number. 

. 63. A number consists of two digits ; the digit in the 
units place is three times the digit in the tens place. If the 
number be divided by the sum of the digits, the quotient 
is 3 and the remainder is 3. Find the number. 

Example 10, Two trains with speeds 32 miles and 24 miles 
per hour respectively, starting at the same time, run in 
opposite directions between two stations /^and Q, 336 miles 
apart one going from P to Q and the other from Q to P; find 
when and where they will meet. 

Suppose that the two trains meet at O after x hours, then 

P O Q 

the number of miles travelled by the first train in x hours = 
32x and the number of miles travelled by the second tram in 
X hours = 24.x*. 

The sum of these distances is equal to PQ. or 336 miles. 

32-r-f 24.^=336 
or 56jr = 336 

or x = 6. 

Hence the two trains meet .after 6 hours and at a distance 
of 6x 32, or 192 miles from P, 

Example 11. A and B are travelling on the same road in 
the same direction, A with the speed of 5 miles an hour 
and in a motor-car with the speed of 60 miles an hour. A 
is 20 miles ahead of B. Find when and where B will 
overtake A. 

Suppose B overtakes A after x hours; then the* number *bf 
miles travelled by in hours = 5Ar and th^.number of miles 
travelled by B in x hours = 60,;r, 


: V. MATRICULATION ALGEBRA 

• According the condition given in the problem, we 
have 

60^'-“ 20 = 5x 
S5x = 20 

^ Hence B overtakes A after hour or 21y\ minutes, and 
at a distance of y\x 60, or 21y\ miles, from his own starting* 
point. 

64 . A train running at the rate of 24 miles an hour leaves 
Amritsar for Jullundnr at 7 p. m., and another train leaves 
Jullundur for Amritsar at 8 p. m. at the rate of 32 miles an 
hour. Find the time when the two trains meet, the distance 
between Amritsar and Jullundur being 50 miles. 

65 . There are two ports P and the distance between 
them being 5625 miles. A steamer sai ls f rom P io Q with 
the speed of 240 miles a day ; two d^s after, another 
steamer starts from Q and sails towards P with the speed of 
250 miles a day Find when and where they meet. ' 

66. A sets out for a walk at the rate of miles an hour? 
3 hours afterwards B cycles after him at the rate of 9 miles 
an hour. When will B overtake A ? 

67 . A and B travel in opposite directions from two towns,. 
135 miles apart, and meet in 15 hours ; if A goes twice as 
fast as B, what will be the speed of ^ ? 

68. A train with the speed of 32 miles an hour starts from 
a station ^ hour after a goods train, and overtakes it in 50 
minutes. Find the speed of the goods train. 

69 . A man walked to the top of a hill at the rate of 2h 
miles an hour and down the hill at the rate of 31 miles an- 

hour. The journey took him 4 hours in all ; find the length 
of his journey. 

70. A man has hours at his disposal; how far can 
he go in a motor-car, running with the speed of 36 miles 
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an hour so as to return home in time in a tonga running 
with the speed of 8 miles an hour ? 

71. A and B start at the same time from two town:?, 
39 miles apart, and meet in 4 hours and 20 minutes. If A 
walks l.mile an hour faster than find where he meets B. 
O 72. A train takes 8 hours to travel from P to O. Had it 
gone 2 miles an hour faster, it would have taken A hour less to 
reach Q. Find its speed and the distance between P and Q. 

73. A and B travel along the same road, A on foot with 
the speed of 5 miles an hour, and ^ in a motor-car with the 
'%peed of 60 miles an hour. A is 10 miles ahead of B ; 
find when and where B will overtake..^. 

74. In the last question, find when B will be ahead of 
A by (i) 22 miles, (ii) 15 miles, (iii) 30- miles. 

\Hi7it, In the next three questions proceed as in- the 
last two questions.] 

f 

75. At what time will the minute-hand overtake the 
hour-hand (i) between 2 and 3 ? (ii) between '4 and 5 ? 

76. At what- time will the 'minute-hand be ahead of the 

- , ^ - • 

hour-hand by 30 minute-divisions (or opposite) (i) between 
4 and 5 ? (ii)'.between 2- and 3 ? .3 . . - - - • 

77. At what time will the minute-hand be ahead of* the 

hour-hand by 15 minute-divisions^ (or, at right angles) 
(i) between 5 and 6 ? (ii) between 6 and 7 ? - * 

Example 12. A person invested Rs. 440 in buying'*sheep 
and goats at the rate of Rs. '6 and Rs-. 8 each respectively. If 
the total number of sheep a'nd' goats be 65, find^-the number 
of sheep and the number of goats. 

Let . the number of sheep purchased be 

then 'i.H- the number of goats purchased = 65— 

the price, of the sheep = Rs. 6.r, 
and • ■ - the price of the goats = Rs. 8 (65 — x). 

According io the condition given in the' problem, v/e 
liavc: ^ . . 6X 4- 8(65>-^) — 440 


104 




.MATRICULATION ALGEBRA 



6;rH-520.— 8 a = 440 _ v 3 

2;r=80 / 

;c=40(the number of sheep), 
65 — 65 — 40 = 25 (the number of goats)* 
The price of the sheep = 40 x 6 rupees— 
Rs. 240; the price of the goats = 25-^8 rupees=Rs. 200. 
The sum of the prices = Rs. 240+ Rs, 200 =Rs. 440, there^ 
fo^ the answer is correct! 

Example 13. The population of a town is 15,000 ; the 
annual death-rate of males is 4J% and that of females is 5 ^%* 
The total number of deaths during the year is 745 ; find the 
number of males and females in the town. 

Let the number of males in the town=xr, 

the number of females in the town = 15000 — x. 
Annual number of male deaths 

44 9a* 


= AX 


100 200 
Annual number of feinale deaths 


= (15000 - ;r) X = 11(15000 - f) 
' ' 100 200 


According to the condition given in the problem, we 
have 

9;t 11(15000 -X) . 

200 ^ 200 . 

Multiplying both sides^by 200, we have 
9a + 11(15000 — a) = 149000 
or 9 a+ 165000- 1]a= 149000 
or 2 a =16000 

a= 8000, (the number of males), 

1 5000 — A = 15000 — 8000 = 7 000, (the number of females)- 

The students should verify the answer. , 

78. Two pieces of cloth, measuring 80 yds., cost together 
Rs. 57. One piece was bought at Sa. per yd. and the other 
at 13rt. per yd. Find the length of each.* 
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79. rf 8 pounds of tcs 3<ncl pounds of coflEc© to^^cthcr 
cost Rs. 14 8 as. and a pound of tea cost 4 as. more than a 
pound of coffee, find the cost of each per pound. 

80. A person bought a number of mangoes for Rs. 2 10 as. 
and found that 18 of them cost as much under 8 annas as 

27 of them cost over 7 annas. Find the number of mangoes 
bought. 

81. A person bought sugar of two different kinds, and 

paid in all Rs. 13 12 as., the better one at the rate of 5 as. 

per seer and the worse at 4 as. per seer; the total amount of 

both kinds of sugar was 50 seers. Find the number of seers 
of each kind. 

82. A person had Rs. 9,900, a part of which he lent out at 
8 % and the rest at 6 % ; the interest amounted to Rs. 702. 
How much was lent out at 8% ? 

83. A sum of Rs. 3,200 was lent out at simple interest, 
partly at 5 % and partly at 61 % per annum. The total 
annual interest amounted to Rs. 190. How much was lent 
out at each rate ? 

84. A person had a capital of Rs. 4,600, a part of which 
he invested in a business yielding 10% annual profit, and": 
the rest he lent out at 8% per annum; the whole annual 
income amounted to Rs. 436. Find how much he invested 
in the business, 

85. The population of a town is 6,600 ; the annual death- 
rate of males is 3^% and that of females is 3J% ; the 
total number of deaths during the year is 239. Find the 
number of males and females in the town. 

. *86. A tradesman bought an equal number of goats of 
two kinds, one at ^1 4^'. each and the other at £1 JO 5 . each. 
If he had spent his money equally on the two kinds, he- 
would have had one goat more. How many did he buy 
of each kind ? 
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Example 14, An army of 8,000*"’soldiers is formed into a 
solid square, and 79 men are left over. Find the number of 
men in the front row. 

Let X be the number of men in the front row of the solid 

square, 

then x'^ is the number of men in the solid square. 

According to the condition given in the problem, we have 

^2 + 79=8000. 

Let the student solve it further and verify the answer. 

Example 15. The length of a room exceeds its breadth 
by 7 ft. If the length be increased by 5 ft. and the bieadth 
he diminished by 3 ft., the area remains unaltered. Find 
the dimensions of the room. 

Let • . X he the number of ft. in the breadth, 

then (^4-7) is the number of ft. in the length, 

and A:(A:-i-7) is the number of sq. ft. in the area* in the 

.first case. , . - ^ ' 

r , r. , The number of ft. in the length in the 

second case=(;r4-7)-f-5, rp* . . i 
:The number of ft. in , the breadth in the 

, V ., : " . second case = (j:.-.3) ; . . ^ 

and ... .. the number of sq. ft. in the area in the 

r . . , i second case:=(jt:— 3) (.(A:-h7)-l-5 }... . 

According to the condition given in the. problem^ we 
have 

x(x-\-l)={x—3) { (.^^+7)4-5 } . 

Let the student solve it further and verify the answer. 

Example 16. Divide 36 into 4 parts such that if the first 
be increased by 2, the second be diminished by 2, the third 
be multiplied by 2, and the fourth divided by 2, the result in 
•each case is the same. 

Let X be the result we get in each case. 

First part 4-2= .x-, first part 2. 
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Second part 
Third part 


Fourth part 

Since the sum of the parts is equal to the whole, 
• • 2) -f~ ^-1”2^=36 


— 2=;tr, 

second part =jr4-2 

X 

11 

X 

third. part , =-. 

-f-2=.r, 

fourth part —Zx* 


or 


Sx 


=36 


or 

Hence 


and 


the third part =- = 

the fourth part 


2 

the first part 2 = 8 — 2 = 6, 

the second part =jt:-|-2 = 8-l-2 = 10. V 

X _8 , i 

O o — • 

2 2 j 

=:z2x =2x8 = 16. ) 

Example 17. A hare, 70 of her leaps before a greyhound, 
takes 5 leaps for every 4 leaps of the greyhound, but 2 leaps j 
of the greyhound cover as much ground as 3 leaps of the, 

hare. Find the number of leaps the greyhound must take to . 

* % 

catch the hare. 

Let be the number of leaps the greyhound takes to 

catch the hare. 

% 

V * * 

then the number of leaps the hare takes in the same' 

time = 5j;. "" " ' 

ft 

Suppose the greyhound is at G and the hare at and the 
greyhound catches the hare at C. 

I 


r 

G 


TO tclps 

of hi'* 


Evidently 


H 

GC 


"T 

C 


Again, 




:4;r leaps of the greyhound 
3 

'^x^x leaps of the hare' 

6x leaps of the hare. 
GH^HC 

(70-1- Sat) leaps of the hare. 


8 
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» • . 70 5 ^®® 6 ^ 

or ;r=V0. ' , 

Hence thb number o£ leaps the greyhound takes to catch 

the hare=4j;, or 280. 

87. An -army of 2,000 soldiers is formed into a solid 
square, and 64 men are left over ; find the number of me.n m 


the front row. ' 

88. Find the length of the side of a square whose area is i 
exactly equal to the area of a rectangle whose sides are ^ 

225 ft- and 289 ft. . , - 1 f 

89. The length of a rectangular room exceeds its breadth ^ 

by 9 ft. If the length be increased by_7 f^ and the breadth ^ 
diminished by 5 ft., the area remains the same. Find the % 
dimensions of the room. - "1 

90. The length of a rectangular ¥oom exceeds its breadth 
by 6 ft- If the length be increased by 9 ft. and the breadth 
diminished by 3 ft. ihe area is increased by 15 sq. ft. Find 

its dimensions. 

91. The length of a room exceeds its breadth by 12 ft. If 
the length be diminished by 6 ft. and the breadth increased 
by 2 ft, the area is diminished by 48 sq. ft. , Find its 

dimensions. 

92 . A bag contains Rs. -325 in rupees and 8-anna bits. 

If the amount of the latter be less than that of the former by^ 
Rs- 15, how many coins are there of each kind t 

93. A purse contains three limes as many 4-anna bits as 
2-aDna bits- The value of the coins is Rs. 17 8a. How 
many coins are there of each kind ? 

" 94. Divide 180 into four parts such that if the first part 
oe increased by 5, the second diminished by 5, the third 
-multiplied by 5 and the fourth divided by 5, the result in each 

^se is the same. 
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95. Divide 155 into four parts such that if the first part 

be diminished by 4, the second be increased by 5, the third 
be divided by 2, and the fourth be multiplied by 3, the result 
is the same. ; • - - 

96. Divide 81 into four parts such that if the first part 

be diminished by 5, the second.be increased by 1, the third 
be multiplied by 2, ^andjhe' fourth be divided by 3, the result 
is the same. « ^ 

*97. A certain sum of money'is to be distributed amongst 
a number of boys ; on calculation it is found that if Rs. 4 be 
given to each, Rs. 13 would be left over, and if Rs. 5 be 
given to each, Rs. 15 would be wanting. Find the number 
of boys and the sum. 

* *98. A person has h hours at his disposal ; he intends to 
walk a distance of d miles during this period. He finds 
that if he walk 3 miles an hour, he would require 40 minutes 

more to complete his journey,' but if he walk 4 miles 

» 

an hour, he would save 45 minutes. Find the values oi ft 
and d, 

*99. A hare, 30 of her leaps before a greyhound, takes 

4 leaps for every 3 leaps of the greyhound, but 2 leaps of, 
the greyhound cover as much ground as 3 leaps of the hare^ 
Find the number of leaps the greyhound must take to catch 
the hare. 

' *100. A hare, 22 of her leaps before a greyhound, takes 

5 leaps for every 4. leaps of the greyhound, but 5 leaps of the 

greyhound cover as much ground as 9 leaps of the hare^ 
jPind the number of leaps the greyhound must take to catch 
the hare. - - . — 
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PAPER I 



Use squared paper to, show that . 

(i) 8— 3— 12= — 7. ‘ ■ (ii) 5<i-^8a'+a= -2a. 

Find the value of2^— 5 when ar= — 2.— 1, 0. 
Divide ar*— by x^ — xy+xz — yz. 
Prove by diflEerent methods that 6a — 2(8a — 3a)= —.4a. 

Solve the equation (3.;r +• Z0')—{x—3x + 2) = 21. 

A number consists of two digits whose difference 
If it be increased by three times the sum of its digits. 


the digits are reversed; find the number 


PAPER 2 


% 


I. Subtract d { a — (^ + 0 } from the sum of a { a — {c—6^ 
and c { a~-{b—c) } . 

; 2. What must be added to — 16 a - h21 to make 

it exactly divisible by 2a — 3 ? 

a r3b — f , — 3b /o., 4<z-j-^ 

Simplify g-F - 


3. 





6 1 6 \ 3 

Find the continued product or * 

- ‘ {a—b)y(a^-k'ab-\-b^),{a^^b^y 

Sply.e the equation j(a— 4) — ^(2a— 6) = 20. 

A father is 21 years older than his son ; 12 years hence 
thrpe-fourths of the father’s age will exceed two-thirds of the 
son’s age by 18. years ; find their ages. 


5 . 

6 . 


PAPER 3 

I. A person walks 3a-~‘2b miles east, he then walks 
2a — b--2c miles west, again walks S^r— 4r miles easU 
How far is he then from the st^ting-point ? 


\ 
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* 

- 2 . Use squared paper to illustrate the following : 

(i) 5a^4d — 7a^2a, (fi) 3a — 9a 4 - 4 ^ 2 — — 2a. 

3. Divide by 1 — 2:r-f 2,r2 up to four terms. 

4. ' If x=2a—36 and y — 3a— 2^, find the value of 

(2ar-3y)(a:-2y). ‘ 

5. Solve g (or— 2)— g (2.»r-|-l)4-2==0. 

6 . A and B are travelling on the same road in the 
same direction, A with the speed of 4 miles an hour and*. 
B with the speed of 4? miles an hour. B gives A a start 
of 40 minutes; find when and where B will overtake W. 


PAPER 4 

1. Simplify 3a— [a — ^ — 2 { a — (a — 7— a) } -ha]* 

2. The product of two expressions is x** -h -f- 3 ^- 
-h 2 jr— 1 , and one of them is x^-\r x-\ i ; find the other. 

■ 

3. Multiply by x^~l. 

4. Find the value of — — ~ + -h when 

a-^0 d-\-c^ c-ha 

a = 2 , d=a-\-2 and f = a — 2 . 


5. Prove diagramatically : 

(i) (,^ r = ar -h dc, (ii) (a — b)c^ac—bc, 
(iii) (a 4 - (c 4 - 4 - ad-\- be 4 - bd. 

6 . Solve the equation = 3 ( 0 : 4 - 1 )— 

PAPER 5 


1. Distinguish between (i) an index and a power, 

(ii) an identical equation and a conditional equation. 

2 . Find the value of 

(i) ( + 1 ) 2 ". (ii) ( + 1 ) 2 "-^ (iii) (- 1 ) 2 -, (iv) ( - l)3«Hi 

3. Divide 1 by l-t-a-ha^ up to four terms. ' , 

4. Find the co-efficient of x^ in the product of 
3o:^-~2or — 1 and 2 ar * 4 . 3;r 4 - 1 . 

'5. Find the continued product of (^^ 

&nd (a^-a 2 4 -l). - 


112 



MA TRICVLA TION AL GBBRA 


■ 6. A cycles stt the rsite of 15 miles &ii hour from P to 
^ and returns at the rate of 1 2^ miles an hour. S cycles 
both ways at the rate of 14 miles an hour, and takes 20 
minutes less than A. Find the distance between P and Q 

PAPER 6 

i. Find the co-efficient otx in the product of (jf— a), 


2^)j (x 2c). 

2. Multiply 0:3- I2jr2+Sjr- 7 by x^ — 3x^-h6x^-4x-h8, 
and arrange the product in ascending powers of or, 

3. If x=am^ -h5dm-i- 5c and — find the 

value of 6x-\-5y, 

4. ;> Simplify (O'— aXo: — ^)(o: — ^) .. 

’ * —[bc{x—a)— [{a-^ b~\-c)x~a{b-\-c) ) x'\. 

" S,* Solve the equation (or— 3)(o: — 5)+ l^(jr-i-lXor— 2)-i-4, 
6. A travels from P io O, a distance of 60 miles, and back 
again, at the rate of 12 miles an hour. On his way back 
be meet^^ who travels at the rate of 8 miles an hour and 

who started at the same time from P. Find the distance 

- % 

from P of the place where they meet. ‘ 

PAPER 7 

I. (i) From the formula D^dx Q ^ find the value of 
R when Z)=895, d ^25, Q—3S. • . 

(ii)'^One factor of 27a^ 4-11^— 10 is — ^^-l-2, find the 
other. ^ * 


2. Add a — 3^ + 4r, 3a-f 2^— 5r, 4« — 7^-f 3£‘, and multiply 
the result by the- difference between 9a 4- 6r and. 10a— 

3. Simplify , (5jr 4- 4y 4- J -1)4- (Sa — 5yX3x~{- 5y) 

— (4a — 3y){^x 4- 3y) 4- 1 . 

What must be added to — 5a(a — 3)— 1 to make it 

equal to a® 3)^-1 ? 

5. Solve the equation (a 4* 6)2— (5— A')’^ = 18^*4- 7. 

^6. A person invested Rs. 5,800 at simple interest, partly' 
^ 4% and partly .at 5% per annum. The total annual 
interest was Rs. 267 ; how much was lent at 4% ? 
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PAPER 8 


f. Prove by different methods that 

x{x- l){x - 2)(^- 3) -h - 3^+1)''. 

2. If x=m{p-{-i;) and y — nij> — q\ find the value of 


f + yand±-^. 

m n m n , 

r 

3, Find the dividend when the quotient is Ihe 

divisor is — 3^-1- 4, and the remainder is 7a-h3. 

4. A man walks 6 miles North, then 10 miles South* 
then again 8 miles North. How far is he from the starting- 
point ? Illustrate graphically. 


5. 

6 . 


Solve the equation 


*3;r— *2 
5 



'6—‘5x 

3 



I 


A farmer bought an equal number of sheep of two 


kinds, one at £!• lOi. each and the other at £2 each. If 
he had spent his money equally on the two kinds, he would 
have had one sheep more. How many of each kind did he 
buy ? 

PAPER 9 


1. Simplify 3x± 

-f 6, and arrange the result in ascending i>owers of x, 

2. Find the value of x(x^lXJC-\-2X^i'^)-^l when x—l, 
2, 3, 4...&C. Show that in each case the result is a perfect 
square. 

3. In the formula y=: ^r^A, V is the subject. Make 
(i) r, (ii) h the subject of the formula- 

4. Find without actual multiplication the term contain- 
ing x^ in the product of {2x^ — (Sjt® - 1- 2-r+ 1). 

_ ^ - . 'Sx '2x * 02;^— *9 

5. Solve the equation -^r ^ . 

2 o o 

6. The length of a room exceeds its breadth by 11 ft. 
If its length be increased by 5 ft and the breadth diminished 
by 4 ft, the area is diminished by 44 sq. ft; find the 
dimensions of the room. 


• 







* 




- 




W* AfA TRICULATJON ALGEBRA 

. J^APER'IO 

i I. (i) What is the square of ^ aH^c*^d ? c • • 

< ^Kii) What is the square root- of ^ 

2. - In India m% of the population are men arid of, 
tbem are married. What per cent of the population are the 

jr 

Inanied men ? 

J.' Find the value of (i) V5 (j— d)( 5 -^b')(s—c), ' 

when a = 12, ^ = 5, f = 13 and J = 4(a + ^ -h ^^)- 
4. Subtract the sum of 4(2 -t-jc) — 3(.r^ — 1) and 2{x^ — 1) 
1) from the sum of — (1 — and 2^^(;r-irl). 

c 5. (i) . Simplify 2x— [y4- { ^r— ( at— y 4 - 5 r) } ]. 

-• {>0 what value of k will.Sa^.-i-Sa^ — 2a® — 1 be 

i^qual to. 3ife^ — 5^® — 2^® 4* ^ — l7? .r . „ . 

- - 6; A; hare, 24 of her leaps before greyhound, takes. 
6 leaps for every 5 leaps of the greyhound but 7 leaps of 
the greyhound cover as ^much. ground as 9 leaps of the 
hare* Find^the number of leaps the greyhoun<J inust take to 
catdi the hare. 
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CHAPTER IV 

« 

FORMULAE 

i. We add here a few important results, known as; 
multiplication formulae, which should be thoroughly learnt: 
by heart. 

Formula I. (a + 6)^ =a^ +2a6+ 6^* 

Proof. a-^b 

a'^b 

+ ab 

a^J^2ab^b\ 

Statement of the formula in words : 

The square of the sum of two quantities is equal to the sum 

of their squares plus twice their product. 

Cor, a^ + b^ = (a b)^. — Zab. 

Example 1. Find square of (3^-t-4y), 

(3X’i-4y)^ is in form similar to (a-{-b)^ having 3x in. 

place of a and 4y in place of 

Thus (3x+ 4yp^ { (3x) (4y) } « = (3x)^ + 2(3xX^y) -h 

(4y)* 

= 9x^ + 24xy -h 16y 

Example 2. Find the missing term' in the perfect square 

X. 49a^ + 70a^-b( ),. 

* 49fl2=.(7a)2 and 

, 70ab = 2 y.laxSb. 
the 2nd quantity = 5^. 
the missing term = (5^)^ = 25A^. 

Example 3, Find algebraically the value of (309)^. 

(309)2 = (300 + 9)2 := (300)2 + 2(300)(9) + (9)2 

= 90,000 + 5,400 + 81 = 95,481. 


m 
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EXERCISE 22. 

Write down the square of : 

lh2^5y, 2. 3a '^7 d. 3.- 5j:-f 3. 4. 34-4;>. 

S, 6, 8fl^ + 3(2^. 7. 9ax-\- 8, 

9. px^i^y, 10. 11. Za^b-\-3ab’^. 12. a-\-{-~b\ 

Find the missing terms in the following perfect squares : 
13. 16;r2-{-( ) + 49 y 2 . | 4 . 36m^ + 60mn-{- (. ). 

15. t )-\-112p^-{^64:P^. 16. 121^2+ ( ) +81, 

17. ( ). 18. ( ) +104/^ + 169, 

Find algebraically the value of : 

19. (302)2. 20. (405)2. 21. (703)=. 

22. (806)2. 23. (611)2. 24. (1001)2. 

Example 4. Simplify (2;r+ 3y)2 — (jr + 2y)2. 

The given expression ^(4x^ -\~12xy + 9y^) — (x- +4^y + 

4y2) 

= 3^2 + Sxy + 5y 2 . 

Simplify : , 

25. (a+2^)2 + (2a + ^)2. 26. (3;c‘+2y)2 — (2A: + 3y)2*. 

27. (/>jc+<?y)2-(^;c+;>y)2, 28. (mx -h n)- ^ (mx kV . . 

Formula II. (a-by=a^^2ab-hb^^ 

Proof, a—b 

r 

a—b 
\ cP- — ab 

— ^z6+^2 




V' Statement of the formula in words ; - 

The sqtiare of the differerue of two quantities is equal to th 
sum of their squares minus twice their product 
Cor. 'a^+d^=(a-d)2Ji^2ah. 

Example 5. .Find the square of (3x—<ly). 

Reducing the expression to the standard form we hau, 
(3a;-4y)-= { (3^)-(4y) } ^=(3;c)--2(3;r)(4;.H(4;)- 

= 9x^ — 2‘lxy + 16y-. 

example 6. Find the missing term in the perfect squar 
< )—60mn+36?i‘^. ^ 


FORMULA 



— 60wzw= — 2x6nx5m. 

the 2nd quantity = 5w. 

/. the missing term = (5 = 25?7Z“. 

Example 7. Find the square of 395 by applying the formula 
(a — —a^ — 2ab-\'b^ , 

(395)2 ^ (400 _ 5)2 =(400)2 __ 2(400 )(5) -h (5)2 

= 160,000-4,000 4-25 
,r? \ =156,025. 


J^rile down the square of : 


29, 

3a ~ 5b. 

30. 

5m — 3 . 

31. 

6/>— 5. 

32. 

lx— 1. 

33. 

\-lp. 

34. 

a — {—b). 

35. 

\7n“ — 5?z2. 

36. 

ax— by. 

37. 

2a^x— 3b‘^y. 

38. 

7^2 _ 4/^2, 

39. 

2 a^b-b^. 

40. 

1 p^Q^^ — 8^2^3^ 


Find the missing term in the following perfect squares : 
41. l6a2-( )4-9^-. 42. 81;ir2- 72jr>' -f ( y 

43. (* )-48;&^-i-36^2, 44, 49w2-( )4-121. 

45. 64/>2_96/><7 + ( ). 46. ( )— 120jcp -t- 144y2* 

Find algebraically the value of : 

47. (198)2. 48, (245)2. 49, (396)2. 

SO. (138)2. 51, (497)2, 53. (599)2. 

Example 8. Simplify (3w2 — 5;?)2 — (2»z— 3«)2. 

The given expression 

= — 30ntn 4 - 25^2)— ( 4 w 2 _ \2mn 4- 9 ^ 2 ) 

= 57«2 ^ 18;7z»4- 16«2. 

Simplify : 

S3. («4- ^)2 — (^z — ^)2. 54. (2^2 — 3^)2 4- (3fl — 2^)2. 

55 . — (px — . 66. (2mx^ny)^^{mx-^3ny)^. 

57. (3a^-2^2)2_4(^2_^2)2. 

Bxample 9« Find the value of <224.^2 ^tien a + ^ = 9 and 
ab ~20* 

fl2-{-^2 —^^4-^)2 — 2ab. 

Substituting the values of (ai-b) and aby we have the 
expression 

=92-2x20 

=;81-40=41. 
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Example 10. Find the value of a® + A* when a-— ff — 7 anu 
ab^QQ. ■■ - 

= (a— ^)®+2a^. 

■ Substituting the values of (a — b) and aby we have the 

expression ’ ' ' ■ 

= 7®+2x60 

=49 + 120=169. 



Find the value of a® + ^® when 
S8. a+«=27 and a6=°180. 59^ a+«=19 and a^=8ff- 

60. a-b=l and «d = 120. 6l.^a— A = & and ad=112r 

Formula 111. 6)=a® — 

Proof. (a + — ^) = «(<* — ^) + 

Statement of the formula in words : 

^ « 

The product of the sum and the difference of two- quantiiie-^ 

^ * * 

is equal to the difference of their squares.,^ ,, . .. 

Example 1. Multiply 4a 4 - 3d by 4a — 3d., . 

(4a-l-.3dX4a-3d) = (4a)2r-(3d^H‘ 

= 16a^ — 9d*. - 

. ' . * 4 i 4 i - . ^ 

Sample 2. Multiply a-hd^-^r by a— d—f-. 

(a-hd-i-fX^ — 0= { + } 

. .. ^^2— .;(d + 4® 

= a^ — (d^ 4- 2dr4“ 

?Lj =fl2_^2_2d^^— ^2- 

+ .=a^-b^-c^-Zbc. 

Examples. Simplify (;c--2>'4-32r)2 — (;r4-2;/— 3^)2. 

The given expression “ { (at— 2y-h32r)4-(^+2)/— 32f) f 

X {(x--2y‘^3z)--{x-^2ySz)J 

= 2;r X ( — 4y 4- 6a) 

= — Sxy 4 " 12xz. 

Example 4. Find the value of (236)2— (232)2. 

The given expression=(2364-232)(236--232)' 

= 468x4=1872. 



0 ^ 




FORMULA 


EXERCISE 23, 
WriU dowyi the product of ; 


1. 

3^ *1" 5 and 3-i^— o. 

2-. am -1- d/ 2 ' and am — bn. 

3. 

ax-Vb^ and ax—b^. 

4. "px-{:gy Sind..px~qy . : 

5. 

4a-h5d and 4a — 5d. 

6. — 7x2 and 3xy -t- 7x2 

7. 

a^b^ a — b and a^^-b'^. 

8. a -1^1, a. — landa2^i^ 

9. 

^2 ^ ^2^ ^2 _ ^2 and -h d'* . 

10. .r-f-y — 0 and x—y-\- 2 . 

11. 

3y -}-4z and ;r— 3y — 40. 

« 

12. 

xy -V and x^ '\-xy -^-y"^. 


, 13 . and 

14. x^ ^x^-\- 1 SLtid X* — x^ -\-l. 

Simplify : ' 

IS (2fl — d + ^ — 2r)2. 

18 3d — 4r *1" — (2fl 3d"l"4c’“^ 5c^) • 

< - ' Find the value of : 

19. (547)3 -(542)2. 20. (784)2 -(779)2. 

71. 328 x 328 — 318 x 318. 22. 614x614 — 607x607. 

Formula IV. (x + a)(x-l-/>) = x=^-:h(a + l>)x + a^». 

Proof. (;»:-haX-3^-hd) = ;t:(;r: + d)H-a(;r-i-d). 

= x^-^xlf‘-fax-^dd. 

■ = x^ x(a 5) -\- a6 . 

From this formula, we can easily deduce the following 

lesults: w X/ tv /:\ 

(x—a){x — ^)=.*’2 4-( — a — d).ar+ ( — fl)( — d) = 0 ) 

(x+a)(x-d)=x^-{-ia-d)x-i-a(— 6 ) ■ (»>) 

»Xx+ + ( - a + <!>K + ( - a)*- ■ 

Thus the above fornavila can be expressed in irib're general 

terms as follows :• • 

= sum of 2nd terms)x^pro- 

^ ^ ^ #* 

duct of 2nd terms. 

It is interesting to note that formulae ! and II can also be 
deduced from this formula, r ^ 


» *■ 
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6 )(a + 3 ) 

c=^z 2 4 -(^+^)a-f- 3 .^ 
said (a — ^)2 :i3 (a — ^X<z — ^) 

= 4 '^^. 


Example I. Write down the product of; 

(i) ;tr-l-4 and ;r 4-5. (ii) j£: 4-6 and ;r— 2. 

(iii) ;r— 3 and Ar4-7. (iv) j:-5andjf— 6- 

(i) Since 44-5 = 9 and 4x 5 = 20, 

(x-{- 4 )(x-{‘ 5 )=:x^ + 9 x + 20 , 

(ii) Since 4-6-2= 4-4 and ( 4'6X-2)= -12, 

. 2 )=;v^ 4 - 4 ;r— 12 . 

(iii) Since -34-7 = 4 t 4 and (-3X 4-7)= -21, 

3)(;r+ 7)=^* 4-4^— 21. ; 

(iv) Since ( — 5)4-(— 6) = — 11 and (— 5X — 6)= 4-30 

“ 5)(;r — 6) = — ll;r 4- 30. 


EXERCISE 24. 

* 


Find out 7nenially.^<^ product of : 


1. 

;t:4-3 and ;r4-5. 

2. 

x-\-\ 

and a: 6. 

3. 

:r4-5 and .;r4-7. 

4. 

x + 7 

and AT 4- 9. 

5. 

8 and w 4-5. 

6. 

w — 11 and ?«-l-7. 

7. 

14and ^-i-9. 

8. 

a-20 

and ^4-11. 

9. 

x^l and ;i:-i-15. 

10. 

a:-8 

and AT -1-12. 

11. 

;r— 6 and. AT 4“ 17. 

12. 

a:-12 

and a: 4- '20. 

13. 

:r4-10 and a:— 11. 

14. 

a; 4- 13 and a:— 8. 

15. 

.^^4-16 and a;— 9. 

16. 

a: -(-12 and at— 7. 

17. 

A? 4- 7 and a:— 17. 

18. 

Ar4- 3 

and a;— 15. 

19. 

AT— 5 and AT— 18. 

20. 

a: 4- 7 

and X — 19.t 

21. 

a;— 7 and AT— 9. 

22. 

a:— 12 and a*— 15. 

23. 

* A*— 13 and a:— 10. 

24. 

a:— 9 

and AT— 14. 


I 
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Example 2. Multiply together and x-\-y — 2z» 

Putting a for (:»r-|-y) in both the expressions, we have 

(x^y-\’s)(x-^y-‘22) = {a^z)(a--2z) - 

= a^^(^2 — 22)a — 2z^ 

= — az — 2z^, 

Substituting the value of c, we hav,e the product 

— y)^ — (^4- y)2 —Zz'^ 

= + 2xy •\-y“ -^xz — yz — 22 ^^ 

■ ==x’^-\-y^-~2z’^\-2xy — xz—yz^ 

Multiply : 

25. 2;r4-3 and 2;c:-|-5. ' 26.. 3/w4-5 and 3w — 2. 

27 . 1-f 2jr and l — 3x.: 2S.. 3-\-^ and 3--5;r, 

29 . x~y-\-2 and AT— y 4-2-2r. 

30. 2x^y + 3zand2x'\-y—2. 

31. 2jr-l-3y + ^ and 2^4* 3y — S-s*. 

Formula V. (x 4- aXx + 6)(jc 4- cX 

= x^ -l-(a 4-64 ‘c)x^ 4-(a6 4" ac4“ 6c)jc4- a6c. 
The formula can be proved by actual multiplication. 

From thiS' formula,* we can easily deduce the following 
results : . - ^ * • . - * . ' 

(x4" 

= x^ +{a-ydr-c)x'^ -i- { ad-[-a( — c)-\-b{~-c) } x-\~ab(—c),. (i) 
(x 4- a)(x — b)(x —c) = x^ 4'(a —d— c)x^ 

+ \ a{-6)+a(-c)+{-d)l-c)} x-^-a(-dX-cj. (ii) 
(x —a)(x — 6)(x — c) ^( — a — d— c)x^ ' 

(Hi) 

Statement of the formula in more general terms : 

(x^a)(X’\- b)(x -{-€) = x^ -\-(aigebrazc sum o( 2nd ferms)x^ 
^{sum of the products of 2nd terms^ taken two at a tim€)x 
■^product of 2nd terms. 

Example 1. Write down the product of x:-h2, ^4-3, and x— 6* 

(x 4 2X^4- 3)(;r — 6)=;r3 4-(24'3— 6)x^ 

Vif- {2 x34-2(-6)+3(-6)}x:42x3x(-6) 
, . — 2^— 36, . 
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Example 2. Write down the product of 3, and ^—5. 
^ 3)(;r- 4)(x- 5) = + ( - 3 - 4 - 

4- { (_3X-4)+-(-3)(-5)4-(-4)(-5)}jr+(-3)(-4) 

— 12a:2 ^ - 60. 

EXERCISE 25. 



2 . 

4. 

6 . 

8 . 

10. 

12 . 


(x + 2Xx-\^3)(x-{- 4). 

(x + 3)(x -h 4)(;r ^ 5). 

(x 4- 5)(j«^ -h 2)(x — 4). 
(jr4-4X^— 6)(.^— 3). 

(a: — 4)(a: — l)(;r — 7). 

(x:— 4)(;»: — 6)(^ — 8). 
(3xr-lX3;i:--2X3A:-4). 
(?nx l)(mx ^ 4t)(mx — 5) 



(-5) 





Write down the product o£ : 

1. (.r-hlX^+ 2X^ + 3). 

3. (x-\- 4:Xx + 5Xx 4- 6). 

• 5. • (jtr4-4X^4-5XA:-“7). 

7, (x 4“ 3)(^ — 4X*^“" 3). 

9. (x— 3X^— 4)(;c— 5). 

II. (x- aX^r— 5Xjr— 2). 

13. (2x 4" IX^*^ 3X3^ 4" 5). 14. 

15. lax-^2Xax+3Xax-hG). 16. 

• 17. (px—3Xfix-‘4:XPx-~7), 

Complete the following :' 

18. (x-^pX ) = x^-\-( ):r*4-( )x+p^r, 

19. ( 4-«X^4-2/^X>>-30=(^)3+( )^+( ). 

20. (»^4-3X — 4)(;;j 4- 4'( )w»*4‘( )»* — 60. 

Formula VI. (a 4- 6)® ==a^ +3a*d + 30i>^ 4-6^ 
or =a^ + b^’\-3ab{a + b) 

The formula can be easily established by actual multipli- 
cation or can be deduced from formula V, as shown below : 

, (a4'^)^=(«4-<^X^ + ^)(^-h^) 

= a^4-(d4-^4-^)fl^'fX^ x^4-^x^4-^x^)a“h6 xbxt 
■= ^ 3ba^ 3b^ a 

= fl^ + 3a^^4- 3iz^^ 4-^? 

4^^^ -Y‘3(ib{(i~\~ b^* 

Statement of the formula in words : 

The cube of the sum of two quantities is equal to the sutn of 
their cubes plus three times their product multiplied by their sum. 
Cor* , ’\-b^ ^(a-\~ b)^ — 3ab{a -^ ^)- ^ ^ 
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Example 1. Find the cabe oi 
Reducing the expression to thb standard form, w 

(2x+3>')®= { C2x)+(3y) ) » 

'*(2:*:)3 +(3y)a+ 3(2* X 3y)(2* + Sy) 

= 8*^ + 27y* + 36** V + S4*v®i 


(2*+ 3}')* =(2*)® + 3(2*)*{3;;) + 3(2*X3|')* •i-(3y)’ 

= 8*^ -e 36*2v+ S4*y* -)-27y*. 

* 

w 

• eXERClSE 26. 

. Find the cube of : 

1. 2x^y» 2. _jr + 3y* 3. 2a -f- 3^. 4. ax-{-by. 

S, 1 + 3^. 6. 2’{-5xi 7. 3x^‘\‘2: 8. 

9. 3a? + 2<^^ 

Example 2. Find the missing terms as well as the missine 
parts of terms in 

( + y^(2xy + 3(2x)H )^3( )(5j/)2 + ( )\ 

' Since in the expansion the first term is (Zx)^ and the third 

' term contains {5y)®, ' 

the left-hand side = (2jr -h Sy)® 

and the right-hand side = (2x)^ + 3(2xy(5y) + 3(2x)(Sy)^ -h 

iSyr- 

Fill in the gaps in the following : 

10. ( 4- r^(^my + 3( )H )+3( )( )^+(27^)^ 

11. (2fi^ )3==( )3-h3( )( )-\-3(2p)( )-h(3^y, 

12 / ( ^ y^^Sfiy -^3( )(spy-h3(i )( z^y h )"- 

13. (2a+ )^=(. +3( _)(2a-\^3d). 

Example 3. Simplify : 

(x-\-2yy-h(2x-yy-{-3(3x^y)(xi‘2y)(2x—y). 
Putting a for x-\-2y and d for 2x—y, we have the expres- 
sion 4-^® + 3(a 4 - [ *•* <i\b=^3x^y^ 

^{a-\-by. 

Substituting the values of a and b, we have the expressiou 

^ {(x~^2y)-^(2x-y)}^ 

^(3x-\ryy 


9 
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> 


=^i3xy^3(3x)^y^3(3x)y^-i’y^: *' 

* i . , *=2y;e^ -f-27^®y ; ' ' 

Example 4. If a-^d=6 and 8, 'find the value of 
;' ■.> a^fd^=±(a-j^dyr-3dd(a^d). 

Substituting the values, of (/3t4*^) and ^, we have the ex- 
pression 


T- * (^ 


r- 


' .1. ; • . ■•• ■ •=56®— 3 x-8x 6' - , 

' ,= 216-144 = 72. ' 

Simplify: ’ - . -■ 

14. (3fl+ 5i)3 + (4a— 3^)» +- 3(3a + 5«)(4a-3*)(7a+ 2^^ 

15. (2x - 7y)3 + (3x Vl2y)^ + iS(2;c - 7y)(3a: -f 12>- )(ar -1- y). 

16. (fl+2)3+(a+l)3. l7.,:.(2a+3)3-(2a+l)3. 

Find the value of a*+63 ^Ijen-- ; A ^ 

18. a + 6=S and a6=6. I9. a + 6 = 7 and .a^=12. 

20. a-f- 6 = 9 -and-aS = 18.' i- r '• * , ■"■ 

Example 5. Find the value of 64+ 144;t:+ip8a:* +27x:? ■ • 

■when x= — 3. ~ ' 

; 64+ 144a:+ lO&r* + 27a:3 =,(4)3 ^ 3(4)'2(3x)+ 3(4)(3;»:)® + (2x ) = 

=(4+3a:)3=(4-9)3=(-5)3=-12S 

Find the value of: 

21. 6x^ 12x 20, when ;t:=5. 

22. 8.r3 -I- 36;tr2 54 j: + 35 when^ri — 3. 

23. 27:1;^ + ?7;r2 -}-9;r -{-21, when 2 . 

24. If « + ^ = shew that a? 4-21^^=343. 

25. If a + ^=8, shew that 4-'^^ ‘-f24a^ = 512. 

Formula VII. (a-b)^ = a^-3a^i,.^3ab^-bK 

^ —a^ — b^ — 3ab{a — b). ' 

The formula can be proved by actual multipBcatron oi 
by putting ( — d) for (-f-^) in formula VI, as shown below: - 

{ a+(-^) } ^ = a3-h3a2(-<^)+3a(-<^)2 4-(-M' 

= — 3ad(a — * 

Statement of the formula in words : 

T/ie cube of the difference of two quantities is equal to t/u 
difference of their cubes minus three times theiz produc 
multiplied by their difference. 


formula 


12S 

Cor. a’-d^ = (a-^)® + 3a^(a-6). 

Example 6. Find the cube of 3x — 2y. 

(3x-2y)^ = (3xy-(2yy-3i3x)(2K%3^-^y) 

= 27x^-8y^—54x^y-^-36xy^' 

= 27x^ — 54jc2y4- 36 j:^® — 8y®. 

Example 7, If u — ^=4 and = find the value of • 

a^-63 = (^a-6)^ + 3a6(a-6) 

=43 + 3x12x4 
= 64+144 = 208. 

Example 8. Find the value of 8— — 27.»r^ when 
^ = 4. . 

The given expression = l — 3(!^)-|-3(3;f)2 — (3.r)^-|- 7 

= (1 - 3.r 7,=(1 - 12)3 + 7 . 

= (-ll)^-h7 =-1331+7 
= -1324. ' 


Find the cube of ; — ' , 

26. 2;r-l. 27. 3-2;tr. 28. 3^z^4i&. ' 29. 

30. 5;c — 4^. 31. 32. 2ax—‘3dy. 


4x — Hyt 


' Fill in the gaps in the following : h 


* . i 


7 » '< 



• ^ 


33 . (■ ■-3yy=(2xy-3( )+3( )( )*-(3y)^. 

34 . (4m.- )=> = ( ) 3 - 3 ( )*( )+ 3 ( 4 »*)( r-(5xy. 

35. ( -6^)’ = ( y-3(4ay( )+3( )(6^)2-( )®. 

36. (2P - )=» = ( 'f-( X Xn-7,g\ 


Simplify : ■ :• ’ ‘ ' • • • 

37., (6»* — 7«)® — (3wz+ 5«)® — 9(6 ot'^7wX3^”+^”X^ — 4n). 
,38. (5/. + 3<?)3-(4/>-2«^)3-3(5/.+ 3<7)(4^-2i7X/> + 5<7). 

3». (Ar+3)3-(ar-l)3. 40. (2,^+3)3-(2;^-S)^ 

Find the value of a^—b^ when . .. 

41. a — ^=3 and 0^=18. 42. a — A=5 and a6=14. 

ft 

-43. a — ^ = 4 and ab^32. i * . 
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^ -Find the value of : ^ 

when ;^ = 3. 

— 36^^4-54^— 35 when ^ = 2; 

46. 27/>^ — 54i>^ 36^— 20 when ^ — 4. 

i 

Formula VIII. (a+fe)(»a*-afe + 6*) = a* + 6^. 

J^y.oof, (a-^bya^^ ab b^) = a{a~ — ab-y b^)-\- b{a- — ab + b~) 

/=a3-a2^ + a(J2+<5a2-'ai'+6^ 

Conversely, a> yb^ =(ayb){a‘^ -abyb-). 

Example 1. Find the product of 3<i + 2^ and 9a'^ — Qab-y^b"^ . 

•K-. (^-l-2J)(9a2-6a6+4d*)= { (3a) + (2i) K (3«)*-(3«) (2i) 

' ■ +(2i)M 

. . =(3a^ + (2<5)^ 

= 27a3+86^. 

Example I. Simplify < 

(2xr + 3)(4x:* - 6;c+ 9)- (3x+ 2)(9 a 2 - 6.v+ 4). 
Since {2x-i-3yyx^-6x+9)= {(2x)+(3) } { ( 2 . 1 )* -(2x-)(3) + (3)2} 

= (2a')3 +(3)3 = 8x:3 +27. 

,^and (3;r+2X9;r3-,&r+4)={(3^) + (2) }{(3^j2-(3-^X2-)+(2)M 

: =(3^)f + (2)3 

= 27^3 + 8, 


the given expression = (8;ir3 ^27)-(27xr=*+8) 



=8x^ y27 — 27x» -8 
= 19-19;r3. 


EXERCISE 27. 


Find the product of : 

I. ;»:+3 and Ar2-3jr-f 9; 2 . jr-h 5 and ;c2 - 5 jc-|- 2S. 

-^^"7 and jc2 — 7.r4-49. 4. ^+11 and;r2 — ll;irH-121. 

5. ^^^2, 

6. — \Smn-{~25n^ and 3m^S?i! 

7. ^^xys and xy-^^, 

8. ^x~\~9y and 16^^ — 3Sxy'\-SXy^, 

-{-6c 
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10. a*-4aH^^l6d* and a* 4. 4^2.. 

11. x^ 1 and x^ — 4“ !• 

Simplify : 

12. ‘ (x H- 5X^2 - 5^:+ 25) - (;t: + S^x^ -3^+9). 

1 3. (X 4‘2y)(x^ - 2j»;y + 4y 2) + (2^:+ yX4^^ - 2xy -h y 2 

14. (4r4- 3yXl6;r2 - 12 jcy 4- 9y 2 ) — ( 3^ 4- 4yX9jt:2 - 12jry + 16y2). 

15. (jr2-f 4XAr* — 4^:2 4-16) — (^^4-2)(jr* — 2;r2 4-4). 

Formula IX. (a-^ bXa^ 4- ab • 

Proof, (a— b) {0^4- ab^r b'^ ) = a{a^ + at-\rb^)— b{a'^-^ab-\rb^y 

^ b ab^ ba^ -ab^-^b^ 

— <2^ — b^. 

Conversoty ^ — b^ — (a — b'){(i^ 4'a^4'^^)* 

Example 3. Find the product of 3;ry— ^ and ^x^^y^ — ^xyz 

4 - 52 . 

m 

/ 3 jry — + ^xy2 z'^') *. { (3^y)— ^ }{ +(3xy)z+z ^ 

= (3xyy— z^ = 27 x^y^—z^- , , . 

Exanipie'4. Simplify (x— 3)(x® 4 - Sr + 9 ) — (j^— Z^x^ + 2r + 4). 
(;c-3)(;t:2+3A:+9)= { (x)-(.3) }{ (jr)* +(;r)(3) + (3)* } 

■ • =x^ 3“ = jr® — 27, 

(x~2Xx^ + 2x-i-‘i)= { (x)-(2') }{ (J^)®+W(2)+(2)* f 

-;t:3_2*=r» — 8. . 

.•• the given .expression =(x^ — 27)—(x^ — 8) 

' =x'^—27-x^ + 8. ■ 

= - 19. r : 

^ i ' .. ' 

Write down the product of : 

16. (x—2)(x^’\-2x-^'4). 17. (;r^6X^^ + 6jc4-36). 

18. (x~ 8)(x^ 4-8^4- ^)* ' 19. ^2)(x^ 4- 12.x^ 4- 144). 

20. (3.:r-2)(9x2 4-6j*r4-4). 21. (5:»;^3y)(25x2 H-l5xy +9y2)* 

22. (A<7-2r)(fi^i7^'i-2A^r-\-4r^). 

23. (a‘^ — bc)(a^-{'a‘^bc-{~b^c^). 

Simplify : 

24. — — i^Gmn 

25. (4p-3?)(16/!>2 + 12p<7+992)-(3/>-49)(9p® + 12p9+16<7^)- 

26. (»?*— 6 )(wj* + 6 ;m® +36)— (>«=* — 3)(W* + 3w® +9). 
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Fill in the gaps : 

n. {ay +(' )3={( )-t-(3i5)} {{ay -( x )+( )M • 
28, ( )3_(5y)3= {(2r)-( )} {( )*-+-( )( )+(Sy)M. 
29;(4;J)3 + ( )’={( )+( )} {( )*-(4;>X39)+( )M . 

JO. ( )»-(66)3={ ( •)-^( •)} {49a*4-( X )+36^M 

' i . ^ * 

Formula X. Square of multinomial. 

(a + J + r)*"= {.(a + /))+'c}* 

-=(a.+<5)^ + 2(a + ^)c + c* ' 

-t^2ac+ 

= a2 4-J® + c2 + 2a^+2<if4-2ir. • ■ ' 

■ - • .tf • . . 

Similarly, (a+A+c+V)® 

= { (a + A)+(f4-rf) }.? , , , -..ri. 

•• ;;.= (a + A)2 + 2(« + AX'^ + <) + • .■ .. .. . :: 

-I = o® + A® + 2aA+ 2<J!<r4- 2arf+ 2Ac + 2Arf+ f 2 + e/2 4- 2crf 

1 »s :=■a^4-A2 + ^•*4-rf2+.2aA4-.2a£•■4-2<zrf+2Ar^-2Arf.+'2^•rf. ' 

/ - 

From such examples, we establish the following rule : 

* - ‘ •- I I I - 1* X /i , 

I he square of any multinomial is equal ^to. the sum^ofthe 
squares of its terfns plus twice the sum of' the products of the 
terms y taken two at a time. . . 

■'a I ‘ ■ > - . t * : 7: r 

* % / 

Example 1. Find the square of 2a— 3A+f. 

■(2a - 3A +if)* = (2a)® + ( - 3A)® 4-^+ 2(2aX - 3A)'+ 2(2aXf) 

‘ , ' ; ;; + 2( - 3AX0 

;». =4a®+9A®+c® — 12aA-(-4af — 6Ac. 

V » i j i* ' . 

Example 2. . Find the square of a— 3Ar}-r— 2</. - , , 

(a - 3A -I- r- 2</)® = a® + ( — 3A)* + c® ,|- ( — 2rf)® + 2a( — 3A) >9 

- ■ ' +2ac+2a(-2rf)+2(-3A)r+2(-3A)- 

• ‘ ' (- 2 cf)+ 2 c{- 2 d) 

= a® + 9 A® + c® F 4rf® 6a A+ 2ar — 4arf - 6Ac 

. .... +i2Ai/— 4f</. 

EXERCISERS. 









« V - 4 *- ' 


^ * 


r .> 1 


Write down the’ square of : ' ' 

I, ■ 2. a — h—c. . . 3. 2a— 


I 


S - # 


FORMULA 


i 





4 . + 2a— 6 . 5x— 2y4*3-?* 

7/ 2;t^-'3yH-l. 8. x'^ — xy -)r ^ 9. 4- ry®* 

10* 2a4' ^•■'•~' II* a 2^— “ 3r-[*4rf. 

12^ Zp'-^g+r^-Zs^t. 13. "3j?— 4yH-2^ — 7". 

Simplify : 

14. (2a^b^cT-{a + b~2cy, ‘ ' 

15. {2a^-b^cY — (a~b-€Y-(a-\~b — cY, 

16. (a+26+^)2-(«-^+2r)^ + (2a+6-c)^ ' ' ' 

18. + ‘ ' • ‘ * 

19. (2a— 6+<r— rf)*— («4-^— ^“+^0®— (^ — — 

Example 3. Find the value of a2 4-96^ — 606 — 2 a 4- 6^ 4- 64 

when a=33 and 6=24. “ ’ ‘ 

The given expression =i= (a)® ’4 (— 36)^ 42(a)(— 36) 4-2(aX— 1) 

' 42(-36)(-1)+X“1)® + 63 

= (a- 36-1)2 463 

Substituting- the .values of a, and 6. we have the expression 

=(33-72-^ 1)2463 r . 

-(-40)2 4 63 .. 

= 1600 4 63 = 1663. 

Find the value of : 

20. ;r2 4y2 42 r 2 — 2A:y42A:-? — 2y^ 

when ;t:= 15, y = 20, ^ = 24. , 

21; ';^2 44^^49-sr2— 4^^46/>-3r — 12(7-2^ 

when_^=,8, ^ = 12, ^,= 15. » • . ■■ * 

22. 4244^2_l4;^y4]^0jir— 2py 436 when -»: = 16, y = 9. 

23. 9a2 4 62 — 6a64 6a — 26— 28 when a = 15, 6 = 37. 

A few important results, which can be deduced from 
formulae I and II, are given below. They may be learnt, by 

heart. * 

Formula XI. (a 4 “ (a — 4 4a/>* 

Proof, (a4.6)2 = a2 f 62 42fl6 

.dtl =(a2 462 — 2a6)44a6 

. « 

' - r =(a— 6)2 44a6. . ■ 




Dor 
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MA TRICVLA ri ON al gebra 

k-'ormula XIL {a-bY~{a-¥bY-^ab. 

froot. {a-b)^ = a^-\-b^-2(U> 

= (a* + i*+2a^)^4«^ 

= (« + A)*-4a«. 

Formula XIII. ia+bY-(a- by=4ab. 

Proof. (a+A)*_(«_^)*=(a2 + 2«^ + i*)-(a®-‘2«*4-«*) 

' f == 

Formuto XIV. .J { („_*)* + (a - c)* +(c-a)* }. 

=a®+jb®+ c®— al»— ac— 6c. 

Proof, i {(a-b)^+(b~cy + (c-a)’‘ } 

■ . Tri { (^^.r^2ob + b^)+(^^-2bc+c^)+(c^~ 

1 ■' ! f.,;... • ■ 2ca+_a^.) } . ■ , 

= i { 2a^-\-2b^-{-2c^-2ab-2bc-2ca } 

/V ' tV' - ; , ■ ■ . ■ 

GX^oifile l« Find' the value of (a + ^)^ when a~-b = 3 anc 

{a+byL^a-b^J^Aab 

Find the value of when a^b — 9 anda— ^ = j 

^ ^ ^ T ✓ ■* # - # V 2 





W^vLio. 




\ 


# j f » 

example ! 

Since 


V 


• • 






4ab = (a 4-'i)* :i’(a L'b) 
dbZ'i { ^)2 j 

=K9*-3®) --- • 

.= 4(81 ^^9) = 18. 

' the value of a^+b^^c^-ab-ac-bc 

, ^ • * when a“=32, d=i30 ana f =2; 

«P-i-i*+c^-ab-ac-^h=i { (a-b)^+{b^c)^ + {c-ay } 

'=i { 2*+3*+‘(-5)® } =J(4+9 + 2! 


Example 3. 


• 

EXERCISE 29. 

1 

Find the value of : 


% - 

¥ 

1. (a+b)^ 

when 


ab = 36. 

2. (a + b)^ 

when 

a — b = 4. 

ab = n. 

3. {a-b)^ 

when 

a-^b=12. 

ab=:3S. 

4. {a — b)^ 

when 

« + ^=15. 

ab = 36. 

5. ob 

when 

= a- 

-b=3. 




K 'r! 


” '' rcfXMvzfJt: 




h\ 


6 . 

y ^2 ^ ^2 __ __ 

a. a 2 _|.^ 2^^2 — — 

9. 




when a -H ^ = 22; a — 8. 
when a = 15, ^=16, c = 17. 
when fl = i*8, ^ = 1*3, c = *9- 
when a = p-\-l, t= ;>+2, 

' c = p-\-3. 

10. Simplify {x + Xf + (x-\-Zy-k-{x+ZY—(x-\-l)(jc-^Z) 

-(x^ 1X^+ 3) -(;c+ ZXx + 3). 

[Hint. Pwt a for x + 1, 6 for x+ 2 and c for x+,3.'] 

11. Simplify (* + 3)* + (X - 1 - 5)2 + (X 1 - 7>2 - (jp + 3)( jr + 5) 

—(x+3Xx+.7)—(x-^SXx + 7). 

1 

Example 4, If xr-\- — =6, find the value of : 

^ t - ■ r. / ‘ 

(i) ^®+ h' x*+^ 




i ‘ 


« {“i + M- ( 






= 6*-2 = 34. 


-f f * * - 


» « 




(ii) (*• + ^) - (* 




r#*' *’ - 




= ( 4- 


A) 


2. 




= 342-2 = 1154. 


Example 5. -11 x =4, find the value of x 

X \ 


- ra = W 


© 


-(*-i)’ +3W©(*-i) 

-(*- 1)’ +3(x- 1) 

=4®+3x4 
=64 + 12 = 76. 




T!t 





MATTRI^LATtOhr XUfESRA 



■Find the value of : 

1 11 
♦12. ^ and A — i when x -V -z 

if. 


= 5. 


♦ 13 . 


x^ 


x"^ H- and x^-\ r when x — :: 


X 

1 

X 


= 3. 


, ♦N. ' 4- “ when x^ 

X* X 


♦IS. 


^3 jz when x-]~— = 5. 


•' 


oX 


1 

X 


K 




/ 5 


♦16.' i whence— i = 2. 

O - 0 ♦ -r* 

^ ‘ - . * ? ' A < 

* _ > ; ■' t 

, *17. x^-{- — ^when^-1 =^m. 

i x^ X , 

♦ 18 . a:®— iwhen;r— — =a. , 

^ ^ - r » -- ’ • 

Example 6. Express (x~\-5y -~^(x-\~3yX2y+e) as a 
perfect square. _ 

het x^3y—a and then x-\-Sy z ^a-^- b, 

A the given expression = (^ 4- b')'^ — ^ab = (a — 6)* 

— {.(•^+3;/)-(2;/4-2') }2 

• ' ‘. = (^-f* • • * 

Example 7. If jr=a-h^t y = b-\-m and prove t ha t 

y^ 2^ xy — X2~^yz'>isa^ ■\-b ^ — ab — ac^ bc, 

r x^ + 2 ^ ~~xy^x 2 ~^y 2 = Ji {^{x.— yY + (^ — ^Y +(js^xY } 

L ^i'{ (a-{=m—b~mY ^(b-\-m--c — mY 

* ^(c ^m—a — mY }. - 

IP “ — ac^bc. 

’ Express as a perfect square : 

*19.^' (3x^y-\-2Yi‘^3x+y)(2y~2). 

♦ 20 . ( 2 xi‘y~ 2 Y + 4 :( 2 x-\^ 3 yX 2 y+ 2 ), 

♦21. (■^+3>^ 4(Ar4“y+2-2r)(2j/ + 

*22. (jv— 2r)2_4(;ir— y +^)(y-— 25'). 

♦23. If = and c = r-{-fi, prove that 

^2 _|_ ^2 ^ ^2 — ab — ac be = -f 



y = b-\’C—a and = r 4 - prove that 
2^ ~ xy ^ xz — yz = ■\- 6 “^ ^ ~ab —ac-~bc\ 

♦ 25 . Find the value of x'^ z"^ —xy —xz — yz when 

x=^a{a^l'), y=(a + 2 )(a + 5 ), z= (a i- 3 )(ar^ A) . 

♦ 26 , Find the value of Bxy(x'^ -{~y^J when x^y.^lS and 


Formula XV. 


(a-hA 4-c)(a“ -hd^ + c^ .— qd — ac— 6c) - 

==a^ Hr6^4-c^ — 3abc* 

• - - * C .* ' • 


« 

The formula can be easily established by actual multiplioa- 
tion • another form of the formula, which -is sometimes useful, is 
l(fl+6-h^) { (a — 6)2 + (6 — r)^ + (£: — a )2 } = b^ ~~ 3 abc , 

Ijy formula XIV, 


# ^ 


fxample 1. Simplify , _ 

( 2 x + 3 y “ ^ + 9 y * + — 6 xy + 2 xz + 3 yi). : 

j^educing the given expressiSi' to the standard form, we have 

fV2*)+{3y)+('-^) H (2^)*+(3j')®+(-^)*-(2;c)(3>')-(2jrX-*) 

-(3yX-?)^ 

=(2;r)'3 -l-(3j<)=» + ( - 3(pc)(3y)i- s) 

~.= 8 x^ + 27 y^— 2 ^ + i 8 jcy 3 ‘ . ■ 


4 


Example 2. Find the value of a^-\-b^-{-c^ ^3abc when 
ta^b^c=% and ab ’\-ac-\-bc = 23, : ,^4 

Since fl4-6 + er=9, .v {a-^b -)rcY = B1 ’ ' 

/, 4- 6* 4'^^) 4* 2 (ii 6 -b^?<r 4 “ 6 c’) — 81 * 

Substituting the value of 4 - 4 - we have 

x 26 = 8 ], 

Thus ■\>b^-^£^-‘3abc=^{a-\-b’^c) { 4 - 6 ^ 4-^^^) 

^ {ab ac be) } 


/ 


= 9 ( 29 - 26 ) 

=9x3 = 27. 


}3i MATRICULATION ALGEBRA 


EXERCISE 30. 

* < 


^ Simplify : • . ] 

I. (.r+y— — ;ry+.jr+y). 

3. (2x‘\‘y-YV)(^x’^ ■\-y'^ ’\-\^2xy^Zx-^y'), 

4 . \x-ir2y—2'){x^-^^y‘^-V3'^ — 2xy’^xZ')r2yz), 

5. \x^2y-- ozXx "^ + + 9.^2 _ 2;ry + + 6yz)^ 

6* {2x--^y^3z)(4x^-{-y^’\-9z^-\‘2xy-\-6xz^3yz)» 

Complete the following identities : 

7. (3*— y— ^)( )=27;c3— y"*— 9jry^. 3 

8. ( )(25x^+9y^+e^-15xy+Sxz+3yz) ", 

= 125x^~^27y^—z^'{’A5xyz. • * 

» 

— * ' 

Find the value of ^ 

9. <1+4-1-^^= 13, a6-\'ac~{-dc = 71, " J 

10« a* -^^2 — 149*^, . , p 

ih ■t-^tf-hfa=3.121, a2^^2^^*--158, 

12. If x^a^^dcy yssd^-^ca, z=*c ^ — ad, shew that 

^ i;r-f ^+i:5r=(a+^4*r)(x-fy4-A 

- . ^ 'V , ^ ■ V/ , « 

* \ 

♦Example 3. If x=a-^d, y = ^+r, z^c~\-ay prove that 

x^4'y''^-\-z^ — 3xyz=2(a^~\-d^’^c^~-‘3adc), 

-{-y^ -\-z^ — 3xyz:^i(x-\-y-\-z) { (.^— y)^+(y — x)* 

- ... . +^“-*)! Jt 

Substituting the values of .r, y, z, we get the expressioa 

-i {2(«+^+0} 

• “ 2[4(<?-i- ^+ c) { (fl — } 3 

^2(a^ + d^^c^-3adc). 

♦13. If a = -f- — .A*, d=:iZ-\‘X—y and c^x-\-y--z, prove 


♦14. 


♦IS. 


that ^ ^3 ^ ^3 _ 2adc = ^(x^ + H- — 3xyz), 

If a^y-]-z — 3 x,-b^z ■\;‘X — 3 y 3 i.n^ c=x-^y — 3 z, prove 


that ^ ^3 _|. ^-3 — ^abc = — 16 (a:^ -\- y^~\-z^ — 3xyzy, 
If 2s~a-\-d-\-c, prove that (^—a)2 + (5 — ^)2 + 

— 3(5 — a){s — b)(S'-c) ^ J(a^ + 3abc)^^ 
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2. We add here a few important results, known as 
4iivisicui formulae, which should be carefully learnt by heart, 
(i) is exactly divisible by a— if is any integer. 


Thus, 


a — b 


= 1 , 


a 


3—^3 


a — b 




a — b 
a^^b* 
a--b 




^ b At ab"^ 


a 


~b 


:=a^ -^a^b ^a^b'^ •\-ab^-^b*i and so on. 


fit) a«— is exactly divisible by a + i£ n is an even 
integer. 


a^-b^ A 

Thus, — r- = a — 


ei~i-b 

a^-b^ 


a^-b^ 
a -^b 




= a® — — a'^b^ -\~ab^ — b^t and so on 


(iii) is exactly divisible by a + if n is an odd 

integer* 


€t-\-b - 


n* + 4® 
a + 4 


=n®— n4+ 4*» 






'=5a^ — — «4^ + 4*, and so on. 


'A. A 4?. 




/ a"4-6'’ is never exactly divisible by n + 4 or a — 4, if n 

Is an oven integer. \ ( 

Bxaioplel. Simplify^^^t^L. 

= 4jc^ — 6;ry + 


2^“{~ 3y 


Example 2. Simplify 


;r’ + 32y^ 

^ + 2y * 

A:s-h32y5 ixY^-{2yY 


x-^2y X']r 2y 

’k' x%2yY — x(2yy -f (2y)* 
=x^ — 2;r^y+4A:^y^ — 8;ry^ 4-16y'*. 
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MATJ^JCULATION ALGESIA A 


Example 3. Simplify 




a 





a 


n ~\-b c 

= a^ — ab -~ac-}-b^-^ 2bcJ^c^ 

-V b'^ -\- — ab ac ^‘Zbc^ . 









EXERCISE 31. 




Write down by inspection the quotient of : 


ti' 






1. 


4. 

5. 

6. 

7. 


9 “H 


r: I r.- 




10. 

11. 
I?. 

laV 


(8a^ — •^®)-i-(2a— ;t). 

2. + ; 

3. .(64a«-.a:6)-f.(2a+a:), 

(27^9— l).i-(3»j_l), 

(at* -i 256y'‘)-f.(i:_4y)y 
(l-16»j«)-f.(n.2»*). 

{32aS+«S)-f-(2a+^). V 

8. (;ra>8r-«‘®)-^-,(»*9.+ «2V . 

(.*•8 -y*2*) (x‘ -I- yg)^ 

{ P'^-(,g-rY } -^(^_y4-r). 
{ a?-(b-cy ) ^(a-b-^-c). 
(«*8 — «»8^).i(»i3L„2); : 3-'; 



'■i- 



<* • 


..}•*■* 8 ■ 




, f • 1 








l9 , 


/ • 




5^ 

✓ 


% 




' ; 






: , 


* 


14. (x^^a«.)-i.(x+b).’ 

15. Write down by inspectio7t, the continued product of 

(x+a), (x^+a^), (x* + a*). ' 

' ^ 

{Hint. Include x—a in the continued product and divide ^ 

the product so obtained by : 


• ^ 


'y 

i 
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A systematised list of multiplication formulae ; 

2. (a—by^ — a'^ — 2ab'\-b'^, 

3. a* + — 2a^. 

4. a^-\-b^^{a~bY-y2ab. 

5. {a-\~by = (a—by-^^b. 

6. (fl — ={a + ^)^— 4a^. 

7. (a+^)2— {a — = 

g. (a+J^X<? — = — 

10. (iz— — . ." 

lit “1“(^ 

12. (x-\-aXx~}-b)(x-\-c )~ +(« + ^ 4-0-^^ + («^ H-ar 4- 

^CtbCm 

. 13. (^4- 4~ 3;r2a 4r Sxa^ _)_ ^ a ^ qj- 

=-?^^4:<?^4“.3;ira(;r4-«). - , ' ’ ^ 

14. (x—ay = x^ — 3x^a-{-3xa^~-a^; or , 

= x^ ^ ~^_3xa{x — a). 

-IS. x^’h<^^:^(x+a)^^3xa(x~\’.a), 

16. x^ ‘-a^ —(X’—a)^ -^3xa(x—a). , " ' ’ 

17. (a+b-\~cy = a^-\-b^-hc^-^2ab~i-2ac+2bc. 

15. (a-\‘b^c-^d)^ = a^^b^^c^-^d^-\-2ab-{-2ac-{^2ad 

' - : ■ ■ -f26c+2dd+2ed. 

19. i { (a-i)®+(^— c)®+(c— «)2 } =a*+d*+t*— ac 

* - - • . 

20. (a4- S4- i:)(4? 4- 4- — ^^) = 4- ^ ^.4- £*3 — 3abc^ 

or i(^z4-^4*.£) { — b)^ (b — c}^ -{^ (c a)^ } 

- • - - 4-c^ — 3 <zS£. 


4k 
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CHAPTER V 


i 


FACTORS 

• 

• % 

1, Type I, Factors of expressions of the form 
Example I, Resolve into factors 3a*— 6a. 

Here 3a is common to both the terms : hence if we divide 
the given expression by 3a} the quotient will be another 

factor. Thus: 

3a)3a*— 6a 
•a-2 

/, 3a* — 6a = 3a(a — 2). 

Example 2. Resolve into factors 2a*^*^ — 4a^*f* *l“6a*dir^. 
Here we notice that 2abc is a factor in every term. 

/. 2a*^*£^— 4a^^^* + 6a*^r* 

=5=2a^i:(a*^— 2^*r-|- 3a^*). 

[Multiply a*^— 2^*f +3ar* by 2a^r and see if the product is 
2a^^*c — 4a^*^* + 6a*^r^.3 


EXERCISE 32.. [Mainly oral] 


Resolve into factors : 

: I. nta-\-mb^ 

3." ^*+2;r. 

5. ,w*»H-ww*. 

7. — 8^"f’24. . 

9. 75.11 + 75.3. 

11. pa-\-qa — ra. 

13. ax^-\-bx^ -^cx. 

15. a*Ar^ — 2a*;r* +a*Ar^. 

17, 4a5^-6a4i&+8a*^*. . 

Ji, a;r^y^+a^;ry®+a^;<f-y# 


2 . 

4. 

6 . 


8. 

10 . 

12 . 

14 . 


16. 

18. 





Pt + ps» 
3x^-6. 

a 

abc — bed, 

— 11a* —44a. 


49.15-49.12. 

—2a:* +4a;— 6, 
-3p^-6fi^+9fi. 1 

2ntp^ + iptp—6m. 
-36;«:>°y'‘ + 72;e*>»o: 


J 
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Instead of a simple expression, we may have a compound 
expression as a factor of every term, as in the next example. 
Example 3. Resolve into factors 

0’^(x—y')-\-3ab (x — 

Here is a factor of every term, 
a‘^{x~-y)-^3ab(x-^y)-{‘Sb\x^y) 

= (x—y)(a‘^-\-3abJr Sb^y 
Resolve into factors : 

21 . c{a^b)-{-d{a-\rb). 22 . < 7 ) 4 . 

23. lm{x-l)^2{x-l), 

24. 2a{x^ + ^4-1) + 2b{x^ 

25. 3p(^ax-\- b)^ g(ax~]- b) 2y{ax^- b), 

26. m^{pq-\rr)-yr ^n{Pg^r)-^7i^{pgj^ry 

27. a{x ~y)-h b(y —x)-^(c-\- d){x^ y). 

28. {x^ + 7xY - 2S{x^ + 7x). 

29. lKP^-qry-10{P^^gyy 

30. {2p+ 3q)(x--y ) + (;> — 2qX^ — y) + (3p + gVx—y). 

31. ix-\-yy — 3xy(x-y- y), 

2. ‘ Type II. Factors of expressions of the form 

ac-hbc-i-ad-^-bd. 

We notice that no factor is common to all the terms, but 
is common to the first two terms and d is common to the last 
two terms. Enclosing the first two terms in one pair of 
brackets and the last two in another pair, we have 

oc be •~f~erd‘~j~ bd 

=^(jic~\-dc)-y(ad~^bd) 

— c((i, 4 “ -j- d(jci 

= 4* “i" 

Example I, Resolve into factots 3ab~yQbc-\-Aad-\-Scd 
3ab-\.Qbc-{-^ak-yBcd 

={3ab-{-6bc) ‘\-{^ad-\~Scdy 
= 3b{ci “ 1 - 2 ^) 4 “ ^d(€i 4 “ 2c^ 

^{a+2c)(3b+^d). 
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Examtile 2. Factorise -\-^yz~^y—'^x 2 , 

-Re-arranging the terms, the expression ’ 

= 3 x‘^ — 3 x 2 — ^y + ^yz : 

= 3x(x —z)— 4>'(.r — z) 

= (x — z)(3x — 4y), 

EXERCISE 33. 

Factorise : 

I. Sx'i- 5y + ax-{- ay , 

3. mx — 3y — my’^3x, 

5. — 3ax ■\-bx — 3ab, 

7, —5;^^ + 6^ — 10. 

9. 

II. 2a^-Sa^ + 2a-5. 

13, x"^ — xy — 3.r+3y. 

IS. 2^4— ^23 + 4^1- 2. 

17. ll;^;^-f7,r4-35 4-55;tr2. 

19. Sxy-\-3 — dy — 4x, 

Sometimes vve have to remove the brackets and re-arrange 
the terms, as in the next example. 

Example 3. a^x—a^b(x—y)~~ab^(y— 2 ) — b^z, ' • 

The expression = iz3;i:— 

= (a^x—a^bx)-\-(a^by~-~ab^y)-\- (ab'^z ^ b^z\ 
= a^x{a — 3) 4- aby(a — b)-\-b ^z(a — b) 

= {a—‘b')(a^x-\-aby-\-b^z'). 


Resolve into factors : 


21. 

ax^’\-(a — l)x—l* 


22. 

abx^-\-(ay — b)x — y. 


23. 

a^x a^(x — y^ — a(y -{- z) — 2 , 

\ 

24. 

a(x^ — 1)4- x^{bx— c) 4- x(cx^ — b). 


25. 

x^(^X‘i-/) — x ^ Px -}- 1 ) 4- 77 l ( x ^ — 1). 


26. 

(a — 2^)2 4- 3a — 3b. 

■ 

27. 

ab(c^-\‘l)-\-c(a^-\-b“). 

.t 

28. 

ab(x^+y^)—xy(a^ + b^). 

\r 


2 . a^’-ay — bx-\-by. 

4, xy-\- 3x -^^y 

6. 4-3^2 4-9<z 4-27. 

8. 6^2 — ^pg-\-^pr — Sgr, 

10 . —a — 1, 

12 . -“ 2 fl 2 

14. 6 ^ 24 . 3 ^ 3 — Zac — be, 

16. —y^ —ay4-y 4-^—1. 

18 . ax^ 4 -^ 4 - bx"^ 4 - 

■ 

20 . x^-Zax-^Zab — bx. 


k 


•r* 
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“ . FACTOIDS 
3* Type HI. Factors ot expressions of the form 

+ or — 2af> + 6^- 

Example 1. Factorise :»:^”hl4^+49. 

Example 2, Factorise 36a^-12a^l. 

36a^ — 1 =(6a)^ — 2, (6£z).14-l^ 

= (6^^-l)2. 

Exdiltple 3. Factorise 94 - 42 ^>/+ 49 :r®;/ 2 ^ 

9+42;»r>' + 49A:^;/2 = 32 + 2.3. {7xy)+(7xyy, 

= (3^'7xyy. 

\ 

EXERCISE 34. [Mainly oral] 


jf 

Resolve into factors : 


1. 

4<j® + 28a+49. 

2. 

25p^-30p-{-^, 

3. 

25a*+40ad+16i2. 

4. 

— 56m7i + 16k^» 

5. 

36a® +600^4" 25^®* 

6. 

36a^ — 84a^ +49^^. 

7. 

49a®,+42a3+9/>®. 

8. 

2 5;>;^ — 60.ry -f- 36y 

# 

9. 

163 :® + 563 ^^ 4 - 49y ®. 

10. 

8la^-l26ad + ^Sd^. 

II. 

8l3:®4-903r)'4-25y®. 

12. 

9m'^ — 66m?i'^121n^. 

13. 

64*:® 4- 4- y*. 

14. 

16p^ — ^Spi/-{’ 36^^. 

is.. 

9jil+ 54xy+81y^. 

16. 

25m^ — 70mn-^^dn^, 

17. 

•**+2 + ^' f 

X ? 

18. 

y^ x^ 

19. 

^2^2 4_6a^;ty+ 9^^y?. 

20. 

— 8ad€^-\‘C*, 


21. (2dz + 3^)'' + 2{2a-\-3dXc^d)+(c-\^dy. 

22 . (3^ — < 7 )^ — 2(3^— 

4. Type IV. Factors of expressions of the form —b^. 

Example 1. Resolve into factors — 25^^. 

16a2 _ 25^2 (4^)2 -(5dy 

= (4a + 5^)(4a — 5^). 

i ' 

' Note. The first step, i.e.j the reduction of the given expression 
to the standard form, is essential. 
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Example 2. Resolve into factors l— 49 x^ 

l-49jt2='(l)2-(7;r)2 

=(1-1-7^)(1 — 7 x). 

EXERCISE 36. 

Resolve into factors {mentally^ : • 




W 






1. 

16a;*— 9. 

2. 

81a* -253*. 

3. 

l-36a;». 

*: 4-. 

64a* — 1. 

5. 

9ar* - 100. 

6. 

49-2Sa*. 

7. 

121-t*. 

8. 

1 — '49a*c*. 

9. 

a<-25. ■ 

10. 

16ar8-49. 

n. 

1 — 81a;*y *. 

12. 

a:® — 36y®, 



.1.'^ 







-t, 





Example 3. Resolve into factors 16;c* —x. 

— x=x(16x* — 1 ) 

=x{(4x^)^-(iy } 

=x(4x^+l)(4x^ — l) 

=x(4x^-i-l) { (2a;)* -(1)* } 

i's - =ar(4a;*+l)(2a:+l)(2a:-l). 

1-^ ^ 

Resolve into factors : 

13. 81a;« — 1. M. 16a;®— 81a;. 

IS. l-16a;«. 16. a*-81a6. 

41.^17., 36x^-25a;®a4. 18. 192a;® - 243*®y*. 

484a'®6®-324aS^®. 20. (2a;-3y)®-8x+12y. 

Example 4. Resolveanto factors 4(a—d)^—9(c—d)^ 

4(^ _ ^)2 - 9(r - <>2 = 22(a - ^)2 ^3^(c-dy 

= (2a-2dy-(3c-3d)^ 
^(2a-2d+3c—3dX2a—2d-3€+3d). 
Resolve into factors : 

2 !. (a+5dy-49c^. 

16{x — y )2 — 9(:«‘+ y )2 . 

81( w + 2ny — 25(2 w - n)^, 

4(3m — 2w)2 — 9(2m — 3n)^, 

(a-\- d —cy —(a — d +c)^ . 

16(^^ -f 3^ - 4c)^ - 9(2a - ^ + 3<r) 2 
(3^2 — 5«4-7)2 — (3^2 — 5a — 7)2. 

/x+ay~(x — ay^ 


— 


23. 

25. 

27. 

28. 

30. 

31. 

32. 

33. 


22 . x^-(2y-3sy. 

24. (3a:— 2y)2— (2jr-l-y)2. 
26. 49(a-l-f&)2-3'6(a-^)2 


i 


29. (8a-f 5)2-(2a-7)2. 


1 


4 




« i 


FACTORS 




% 


Simplify : 

34. 2396^-2391*. 3S. 857x857-143x143. 

36. -738 X -738 - -262 X- 262. 



i 


5. Type V. Factors of expressions of the form 

-\-b^ or —b^, 

example 1. Resolve into factors 8a^-l-27^^. 

+ 27 = (2a)^ + (3^)3 

=^(2ai-36) { (2a)^~(2a)(3d)-\-(3d)^ } 

= (2a 4- 3^)(4a^ — 6ad -f- 9^^). 

Note. The first step, t,e, the reduction of the given expression to 
the standard form, is essential. 

Example 2. Resolve into factors 27.;c3 — 1. 

27a:3-1 = (3jc)3-(1)3 

=:(3;r-l) { (3;r)24-(3;r)(l) + (l)2 } 
==(3x—l)(9x^ -^3x~\- 1). 


EXERCISE 36. 

Resolve into factors (mentally) : 

I, 2. 1 — a^, 3. 8 — 

4, ^3^64. 5. 125^i3 — 8. 6* ^3^3_|_216. 

7. 64^2^ + 1000. 8. 729;t:3-216. 9. 125x^'j-64y^, 

lO: 8 ;r 3 - 1000 ^ 3 , 64^37234.1, 12. 729 ;i; 3^3 _ 512^3, 


Example 3. Resolve into factors 27 

27a’^ — ab^ — a(27a^ — b^) 

= a { (3a^)^ — (b'^)^ } 

==a(3a2_^2) { (3a2)2 + (3a2)(^2)4(^2)2 

= a(3 a^ - b'^ )(9a^ 4- 3^2^2 4 
Resolve into factors : 


13. a^Sb^. 

IS. a^-b^. - 

17. 343a^ 3^4 04af^ ^ 3. 

19. (2a — 3^)^ + 27^3, 

21. (a-2^^)3 4l 

33. 125(a-2^}3-27(3« 


14. 27 -\-\23n^ * 

16. 

18. (3x-j~2y)^ 

20. (2a4<^)^-(« + 2i5)3. 

22. x^ — 3;c 4 3;t :>' “ — y '^ — 1. 

^4^)i^24. 64(Ar~3y)3 4 343(2Ar4>')3. 
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Amplify : 

^+83. 


26. 253 ^ 53 . 


27. 


323 - 12 ^. 


f' 





Example 4W Resolve into factors ;c® — 64. 

AT®— 64 = (;c®)2-(8)* 

=(x^ + SXx^ - 8) 

= (.x+2Xx^ ^2x + 4X^ - 2Xx^ + 2x4- 4). 


I 


TMT 

Note. If you do this example by reducing the expression to the 
form — (4)^ and then factorise it, it will be found that the method 

given above is more convenient 

Resolve into factors : 

28. 29. 30. — 

31. 729a®— 32* 33. — 192jir^>'®, 

6 . Type VI. Factors ot quadratic expressions of the 
form 4- p;c -h qr. 

Analysis, Since the first term of ^ ^ 4 - - 1 - ^ is there- j 
fore the firsts term of each factor will be x. 

Let (x + m)(x 4 - n) be the factors of 4 - 4 - q. 

Now, {x m){x n) will be the factors oix^-^px-\-q if 
x^-\^(m-\-7i)x^m7i ^ x'^A-px-^q, J 

or, if m-\'n = p and 77177 — ~}~q, 3 

Thus, in order to find out the 2nd term in each ot the above - 

factors, we have lo think out two numbers ^1 

* 

(i) whose product may be equal to ( 4 -^) and ■ J 

(ii) whose algebraic sum may be equal to ( 4 -^). J 

The application of these principles is illustrated in the 1 
following examples : -3 

Example!. Resolve into factors lljt* 4 - 24. 9 

Obviously the first term of each factor will b 8 ;randthe^ 1 
2 nd terms will be such that they are factors of 4-24 and their ' 



sum = 4 - 11 . 


FACTORS 


The pairs of possible factors in which the product of the 
second terms = 24 are : 

(i) ;c + 1 (ii) X — 1 (iii) x 2 (iv) x -- 2 


X 

X 

X 

X 

X+ 2i 

x — 24 

X + 12 

-12 

iv) x+ 3 

ivi) X— 3 

(vii) x-]r 4 

(viii) X - 4 

X 

X 

X 

X 

X + S 

X — 8 

X 6 

^ - 6 


We notice that it is only in (v) that the sum of such 
factors =4-11, 

x-h3 and;i:-f*8 are the required factors. 

Example 2. Resolve into factors x^ ~l'lx-{-2^. 

Here we have to find two numbers whose product = + 24 
and whose sum= —11. 

Since the product is positive, the required numbers will 
be either both positive or both negative, and as their sum is 
negative, therefore both the required numbers will be 
negative. 

Hence the pairs of possible factors are : 

(1) X - 1 (ii) X - 2 (iii) X - 3 (iv) x - 4: 



X — 24 X — 12 x — 8 X — 6. 


We notice that it is only in (iii) that the sum of 2nd 
terms is — 11, 

x—3 and x—S are the required factors. 

Example 3. Resolve into factors x’^ -\~5x—24. 

Here we have to find two numbers whose product=— 24 
and whose sum= + 5. 

Since the product= —24, one of the numbers must 
negative and the other positive. 
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The pairs of the possible factors in which the produ: 
the 2nd terms = —24 are ; 


x: — 1 (ii) ;tr -f 1 (iii) X ~ 2 (iv) x + 2 






X 24: 


x-24 


X 12 


x- 12 


(v) AT - 3 (vi) X -h 3 (vii) x - 4 (viii) x 4^ 4 






X 4^ 8 


X 4- 6 


X 6, 


We notice that it is only in (v) that the sum of the 2nd 
terms = + 5, 

x—3 and ^-1-8 are the required factors. 


Example 4. Resolvejnto factors x^ — Sx— 24. 


Here we have to find two numbers whose product = —24 
and whose sum= —5. 

Since the product=-24, one of the numbers must be 
negative and the other positive. 

Proceeding as in example 3, we find that it is only iu 
(vi) that the sum of the 2nd terms = —5. 

•* x4~3 and x — 8 are the required factors. 

Note.— ( i) In types of examples 3 and 4, it is worth noting that 

the greater number has the same sign as the sign of the 2nd term in 
the original expression. 

(ii) After some practice, it is not difficult to attempt such exer- 
cises mentally. 


EXERCISE 37. 


Resolve into factors : 


I. ;c* + 13;cH-42. 
3. A-2+18;r+6S. 
S* ^^*4“ 18^4“ 72, 


2. a2-18a+6S. 
4. ^*-lS;>+S4. 
6. ^®H-20;i:-f 91. 
8 . x^+21x+10i. 
10. a'®+21a-1-108. 


7. x^-22x^\Vl. 
9. + — 104. 
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;c2 + 27;«r+180. 

— 3iz — 180. 

a^-a-2i0. 
a- —26a — 120. 

1- 49a — 102a*. 

a*-17a+72. 

+ — 91. 

x^-\-lx — 30. 

— ll.sc — 80. ■ 

>«* + 5»* — 84. 
a:* - 6a:- 72. 
a:* + 17a:-84. 
a:*-22a:-48. 
a* + a — 72. 
l + 23ar-78a:=. 

Example 5. Resolve into factors — 2^y — 

The factors will evidently be (x+py), and (x^t/y)^ where 
p and <7 are such that their sum = — 2 and their product = —15. 


'll. 

+ — 108. 

12. 

13. 


14. 

15. 

a® — 2a — 143, 

16. 

17. 

x^-\-^x — 105. 

18. 

19. 

1 — 19a: + 60;i;2. 

20. 

Resolve into factors {mentally') 

■ 

• 

21. 

a:*+21a:+98. 

22. 

23. 

/>Z-5/>-176. 

24. 

25. 

/>®-10/>+24, 

26. 

27. 

m^+9m — 36. 

28. 

29. 

a* -10a -56. 

30. 

31. 

x^ — 20a:+ 96. 

32. 

33. 

or* — 25a: +84. 

34. 

Sd. 

a2_9a— 90. 

36. 

37. 

a:* — oc- 42. 

38. 

39. 

1— 19a- 120a*. 

40. 


Proceeding as before, it is easy to see that — 5 and-f 3 
are the numbers whose sum= — 2 and whose products — 15. 
/. — 15y^=(;f— 5yX;r-h3y) 


Resolve into factors ; 


41. 

p^— 12 fi 9 + 20 ^^. 

42. 

— 12mn-\-32n^. 

43. 

a^ + ab — 306*. 

44. 

~~^ab — ^Sb'^* 

45. 

/>*-13;>9 — 489 *. 

46. 

-|- 20^7^ + 96^~. 

47. 

?«*+ 3mn — 28n^. 

48. 

x^ — llxy —SOy'^ , 

49. 

a2_6a6-916*. 

SO. 

x^ — Sxy — 1 35y “ . 


Example 6. Resolve into factors — 20. 

Putting a for x^^ the given expression becomes 

— 20, and when factorised =(a-i-5)(^z — 4). 
Hence x^-\-x“ — 20^{x'^-\-S){x^ 

= {x^^SXx^Z){x-~-2). 
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Example 7 . Resolve into factors -l- 2 a)^— 4 (a^ -h 2 «)— 21 * 

flitting X for the given expression becomes 

— ^x—ZX^ and when factorised =(;r— 7 X:i^-f- 3 ). 

Hence the given expression = (<2^-f 2<2 — 7 )(a^ + 2 ^?+ 3 ). 

Example 8 .““Re solve into factors 

(2a J- bY ^-{Za-^ bXa--b')-XZ{a-bY . 

Putting :r for 2a and y fora— the given expression 
becomes x’^ -Vxy — 12y^, and when factorised 

Hence the given expression 

= { {2aArb)^\{a-b) } { ZaArb)-\a^b) } 

= (2a y b 4a — 4^5)(2a -f- b — 3a "h 3^) 

= (6a - 3b){ -a + ^b) 

= -3(2a-^)(a-4^). 


Resolve into factors : 


SI. 

a4_(j2_2.2. 

52. 

X* ■\-3x^ — 28. 

53. 

x^-lSx'^-nS. 

54. 

a< -25a* +136. 

55. 

X* —2x^y'^—QZy*. 

56. 

a® +2a® — 3. 

57. 

/S6 + 26^3-27. 

58. 

^6-27;(;3 + 180. 

59. 

w* —llm*n* — 80«®. 

60. 



61. (a 2 _ 2a) 2 - (^2 - 2a) — 30. 

62. (x^ +xY-~Z(x^-^x) — 35. 

63. (wj2 — 3??i)2— 8(w2 — 37;i) + 12. 

64. (^2 — — 30^ 

65. (a2 — 4a)2-|-16(a2 — 4a) + 48. 

66 . (x“ — 6xY “ 3(;r2 — 6;^;) — 180. 

67. (m^-\-7mY~(m^-\-7rn) --ISb, 

68. (^2_^4^)2^L2i(;>2+4;>)_j.98. 

69. (x^ - 8;t:)2 _ (^2 _ Sx)-Z40. 

70. (w2 _7;^^)2_ 2(^2 _7;;2) — 195. 

71. (x+yY-\-7(x+y){x—y)-^\Z{x—yY. 

72. (^ + 2 y )2 — 2 (;r + Zy){x — >^) — 1 5(.r — y)2. 
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73. (2a— 36) * — 11(2« — 36)(a + 26) + 24(a+ 26) *. 

74. (Sw*— «)®+3(3»*— »)(»« +n)—28(m + ny. 

IS. (3«+46)® — 3(3« •t-46)(a— 26)— 10(a - 26)®. 

75. (4?w — 3a)® — 2(4az — 3a)(w+ 2a)' 35(at -H 2a)^ 

77 , (2a — 56)® — 5(2a — 5 6)(a — 36) — 6(a 36)®. 

7g' (a2_a6)®— 2(a®— «6)(a6-6®)— 8(a6-6®)®. 

7p‘ (2a2 + 36®)®+5(2a® +36®)(a2-26®)— 14(a® -26®)®. 

80. (a® -4a6)® — 9(a® — 4a6)(a6- 46®) + 18(a6 — 46®)®. 

Simplify by factors : 

x®+5a: ‘ ’ *® + 5a:+4 

5 . 2 
— 2.;ir — 15 — X 12 

S4, What is the quotient if x^-\‘lx-^’\2 is divided by 

\i x-\-2 is a factor of ^® + w.a?+14, what is the value 

of w ? . , 1 

If ;t:— 3 is a factor of —px^lSy what is the value 

of ;> ? . 

87. If x-\-^ is a factor of x^ + 9x-\~Cy what is the value 

of c? 

7. Type VII. Factors of expressions of the form 

Analysis, ax‘^'\-bx^c=a yx'^ -i- -)■ 

b c 

Let (x-i- fiXx + q) be the factors of a;® + - + -• 

Here must be equal to ^ 

Cv 


b 


and p-\- q 


a 


or a{p.q') 
i.e,y (ap),(aq ) , 
and ap~\-ag , 
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other words, we have to find out {af^ and {ag) such two 
™ numbers whose product = ac and whose algebraic sum = b. 
The application of these principles is illustrated in the 
following^lxamples : 

Example 1. Resolve into factors 
The first terms of the factors must be 5x and x» 

Th^ second „ have different signs and are 

the factors of — 14. 

* 

The possible pairs of factors are 
(i) 5x^ 1 

co-eff. of X would be — 70-f 1= —69* 


(ii) Sx — 


i't 



y - 


X + 

(iii) 5jr+14> 


9 9 9f 


i „ 


99 


+ 70— l = +69i 





X — 1) 


99 


(iv) 5;r--14^ 



99 


— 5“|-14= 


t. 


. 



t) ti 


> » 


+ 5 — 14= — 9. 


it if 


ft 


- 35 + 2 = - 33 . 


if it 


tf 


+ 35 - 2 = + 33 . 


4 “ 7 , 
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(vii) 5x -f 7\ 



co-eff. of X would be —10-4-7=— 3. 


»» i» »» 


+10 — 7 = + 3, 


X ^ 


As in esse (vi) slone the co-eff. of x — *1-33, therefore the 

required factors are 5^—2 and x-\~7. 

Example 2. Resolve into factors Sx^ —6xy~9y^^ 

we have to find two numbers whose product = 72 


and whose algebraic sum — — 6. 

On trial, we find that— 12 and 4-6 are the numbers which 

satisfy the above conditions. 

*. 8;r’' -^^xy — 9y^ = Sx^ — 12;ry 4* 6xy—9y^ 

= (8:^2 - I2xy) 4- (pxy - 9y^) 

= ^(2x — 3y) 4- 3y(2x — 3y) 
^(2x--3yX4x^3y). 


Another Method. 

When the factors cannot be found so easily, the following 
method may be employed : 

Example 3. Resolve into factors 18:^^— 9^— 2. 
18;c*-9;«:-2=i { (18;c)2-9(18:i;)-36 } 

(Writing y for 18;r) 

= i| y2— 9>/ — 36 J — — 12)(y-|-3) 

=^18:r-12X18;*:+3) 

_ /18j;— 12\ /18;e+ 3j 

= (3;c-2)(6ar+l). 


152 MATRICULATION ALGEBRA ^ 


EXERCISE 38. 

Resolve into factors : 


I. 

2x'^ -i- lJ.;?r-i- 14. 

2. 

3;r^ 4- 14 a:-t- 5. 

3. 

5.»r^4-8;c4-3. 

4. 

6x^ 4- 5;t:— 6. 

S. 

6x^ — 4.:*;— 2. 

6. 

8x^ — 14;r P 3. 

7. 

8x^^2x-3. 

8. 

12;«*4-7w — 10. 

9. 

14a^ -b 29a -hl5. 

to. 

20^^4-44^—15. . 

11. 

3 — 5^ 4- 2p^. 

12. 

24-7m — 15w®. 

13. 

9a^ — 15a^-|-4^^. 

14. 

2ni^ — mn~2\n^. 

15. 

4^2 ^pg _ 9^2^ 

16. 

15a:2-77;try4-10y2. 

17. 

12a^ 4“ 28a^— Sb^. 

18. 

10;r^ — 41 Ary 4- 21y^. 


Simplify by factors : 

1ft 35 ^4;c^“5;C“6 


zo. 


Qx^-lx-2(i 


21x^+41x+10 

7jir2-40;c-12‘ 


3;c2-14;c-24 

i' H 

Resolve into factors : 

21. 2(jr-f-y)^ — 32'(:r -^y) — 2^^. 


[Hint. 


, 22. .2(a2 + ^2)2 -j- 

23. ^2(^+l)2_14(;»;-hl);ir + 24. 

24. 8(«+l)2 + 2(a + lXd+2)-15(^ -i-2)2. 

[Hint. Put X for (a + 1) and y for (^+2).] 

'25. 8(3»i-4w)2-6(37;j-4w)(4»* -3«)_35(4w— Sw)*. 

27. 6x* — 1x^-3. 


Put a for 


26. 

28. 

30. 

32. 

34. 

36. 

38. 

39. 


- 7x^ - 20. 
5;c6-7;r3-6. 
8x^-65x^-i-8. 

5x^ — l3.ry -b 6y^. . 
7;r^ — 25;ir-j-12. 
x^y^ — 9x^y^ + 20jcy. 


29. -j- 25.ar^y2— 3y^. 

31. 4x^ — 1 7x^y^ + 4y ® . 

33. 5.^2— 13;ry— 6y2. 

35. 7:i:2— 25ji:— 12. 

37 . '8^3 — 2a^d—15ad^. 


{a + 7)(a — 10) -}- 16. 

(^2_4^)(^2 _ 4^_ _20. Put afoj (;f2-4a:).] 


4f O(;r*4-jr-6)(ar2+A--20)-15 


crons 


1S3 


41 . (;e*+ 8 ;«-+ 7 X«®+a^+ 15 )- 9 - 

42 , ^ + 2x- 5. [Hint. Put a for^.] 

S. Type VIII, Factors of expressions of the form 

-f- 6^ 4- c^ — 3a 6c. 

By a well-known formula, — 3abc 

= (a+6 + c)(a^ + b^ + c^—ad — ac—6c). , (i) 

As —ab — ac—bc 

{ 2 a^-\- 2 b^-\- 2 c^ — 2ab—2ac—2bc] 

= ^ { — 2ab-\- — 2bc 2<ic } 

= i { \a-by -^(b^cY -\-{c^aY } 

the formula can be put in the following form : 

a^j^b^J^c^-^3abc = -h{a-Vb-\-cy{ {a ~ by -)r {b - cY 

+ ic-aY). ' C'^ 

Example I. Resolve into factors 8a^ — 21b^ 

Reducing the given expression to the standard form, we 

have 

(2a)3 H-( - 3by+(iy -3(2a)(-3b)il) 

= (2a~3b^l) { (2ay^(-3by^(iy-(2a)(-3b) 

-(2«)(1)-(-3i^)(1)} 

= (2a-~3b^ l)(4a2 ^Sb^ -^1^6ab-2a-\- 3by 

Example 2. Factorise (x -{- yY (y-^ s^Y ^Y 

— 3(:r-f y)(y 4- 2)(5r +;c)- 

putting a for (x-\-y)t b for (>'4- <2^) and c for (2r4--^)» we get 

— 3cLbc 

= K^4-^4-0 { (p-^bY-\-{b'-cY-V(c—<^‘^ } . 

m * 

Substituting the values of a, b and we get the expression 
— i { 4- y) 4- (y 4- -?) 4- (<2^ 4- } { (x — zY A-iy—xY 

^-(z—yY } 

= (^ 4- y^-z){2x^ 4 - ?y^ 4 - 2^2 - 2jt:y - 2xz - 2y£') 

= 2(.;r4- y 4- 4- y^ 4- — '^y 
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EXERCISE 39. 


Factorise : 

I. -\-27€^ 

3. — Zab* 

S. a^ + b^+lSab^2l6, 

7. e4ia^^21b^^\-\-2eab. 

9. 8a3 — 27 b^ ISabc, 


2, ^Zxyz. 

4. 3;ry+y®-hl* 

6. — 8y ^ — 24;r>^ — 64. 

8. 27;r3„i25y3-180;cy— 64. 


10. =-36. 


X 


[Hint. -36= -27-9.] 


11 . 

12 . 

13. 

14. 

15. 


a« + 32^i3_64. [Hint. 32^1^ = 8a^ +24^3.] 

{x-{- yy 4-(y + zy — (z-\-xy-{- 3(x f y)(y + z){z-\-x). 

(a — by — -^(c — ay +3(^1 — — £*)(£■ — a). 

(x^ ly + (;e-h 2)3 -I- (X+ 3)3 - 3(x-{- iXx + 2)(x+ 3). 
(^ + y 4- 22r)3 + (y -I- ^_|_ 2a:) 3 -I- (2r+ JC4- 2y)3 

— 3(x 4- y 4- 2a)(y + -I- 2^)(^ -i- -h 2y ). 

9. Type IX. Factors of expressions of the form 

( j: + a)( JT 4- 6X + c)( jr -f cf) + 

'C -.L 

^Example I, Factorise (;c+lX^ + 3X^-4X*^-6)+13. 
i- The expression ={ (x+-1Xj:— 4) } { (jf+3Xx:- 6) } +13, 
' 'I : =(a:* - 3x-4)(x^ -3x-18) + 13. 

Putting a for x^ — 3x, we get the expression 
: . . . =(fl-4Xa-18) + 13 

= a*-22a+72 + 13 
=a* — 22a + 85 
= (a-5)(a-17). 



Substituting .x® — 3x for a, the expression 

= (x^ - 3x - 5Xx’‘ - 3x - 17). 


Example 2. Factorise (a + 4Xa — 6)(a+2Xa — 3) — 6a®. 

The expression = { (a+4Xrt -3) } { (a-6X« + 2) } —6a® 

= (a® + a - 12Xa® -4a - 12) - 6a® 

= (a® — 12 +aXa® — 12 — 4a) — 6a®. 
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Putting X for — 12, the expression 

(x a)(x — 4ia) — 6a^ ■ 

= x^ — 3ax — _ 0^2 
~x^ — 3ax—10a^ 

= (x — 5a)(x'+ 2a), - 

Substituting iZ“ — 12 for'^, the expression 

= (rt 2 _ 5 a- 12 X^ 2 + 2 ^ 2 - 12 ;. 

Note. In factorising expressions of this type, we take lue 
four factors in the expression' in two pairs so that their products 
may contain the same first two terms ^ as illustrated in the above two 
examples. 


EXERCISE 40. 

Factorise : 

I. (;ir + lX^+2X^ + 3)(jc4-4)— 3. 

2* ^X-^"}" 3X^ "I” 4)-(- 4 . 

3. (;e+2X;i:+3Xx-SX:»;-6)+12. 

4. (jr4-lX^+4X;>: + 7Xar+10)-40. 

5. (jc-3X^-2X^-6X:i:-4)-12;t:*. . 

6. (x-8)(x+4Xx+2)(x-4)+9x^. 

7. ;«;(24:+lXa:-2X2;c-3)— 63. 

3. a:(3;c+2Xjr-2X3;ir-4)— 21. 

9. (2x+3X2;c+7)(2;c-1X2j:-S)+175. 

10. 3;t:(3j;-lX3;c+lX3j«r+2)— 3. 

11 . (jc+ 3 X:»^® — IX'^ + S) — 9 . 

12 . (jr*- 4 X%+lX^+ 5 )- 4 S. 

13. 4(x+lX2-x+3)(-!f+2)(2x+5)-360. 

14. 9(3;t:+ lX;c+ l)(3;c-4Xar- 2) + 13. 

15. Prove that the product of any four consecutive 
numbers increased by one is a perfect square. 

16. Prove that the product of any four consecutive even 
numbers increased by 16 is a perfect square. 

17. Prove that the product of any four consecutive odd 
numbers increased by 16 is a perfect square. 
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10, Type X. Factors of expressions which can be reduced 
to the form cl^ — 





Example I. Resolve into factors 4a ^ 4 - 

Since ^bc seems to be twice the product of two terms 
containing' b and Cy therefore terms containing b and c 
must be grouped together. 

Thus the expression 

= 4a2 — (^2 4- 2 - ^bc) 

= (2a)2 — (^-3r)2 

= (2a 4- ^ - 3r)(2a - ^ 4- 30- 

Example 2. Resolve into factors a^ — 4- ^^2 _ 

2{ad — be). 

The expression — Zad 4- Zhe . 

Since Zad and Zbc appear to be twice the products of 

terms containing a, d and by^c respectively, therefore in this 

expression terms containing a, d and b, c.,.are to be grouped 

within two pairs of bradrets respectively. - 

Thus the expression . ! . 

= {a^U- 2ad\ d^)- {b^ - Zbc-V c^) 





= {a-^.dY -(b-c) 


.r. 


V 


, ■=' {ia—'d)->t{b-c) \ { (d-d)-{b-c) } 
= (a 4 -^“^ — d){a — d‘^c— d). 


EXERCISE 41. 


T "■ 


Resolve into factors : 
I. 4-y^ — 


5 ''/■> 







2. 

3. 

4. 

s. 

6. 


4. 


16x*^ — 4“ 1 — 9i“ , 

— 9y^ — 25-7^ 4" 30y£'. 

1 6x^ 4- - 36^^4.25:?*. 

36a2-60:^i:-49y- 4-25 .t“. 

2(a^4-frf)— a- — T 

a 2 4 - 4^2 - - I6d- -2{2ab— 12cdy< 




I 
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8. J6a2- 9i2-49<:2 + 25rf2+2(21(5f +20arf). 

9. l~4a'‘ + 96--25c^+20ac—6b. 

■■ 10. 4a^-9d- — 25c^ + 30dc-24a+36. 

; II. 25c~-49d^—a^ + 14a6-2Qc+4. 

12 . 49 « 2 -l + 16 i 2 _ 64 c 2 + 16 f- 56 a^. 


Example 3. Resolve into factors — 4- J. 

— 11.*’“ + 1 =x* — 2x^ + 1 — 9;c* . 

=(x^-iy-(3xy. 

= (x^ — 1 + 3 xXx^ — 1 — 3 xy 

=(x^ + 3x-lXx^-3x-iy 

I 

Example 4. Resolve into factors 4a:^'-j-81. 

4.r« + 81 =(2x^y + (9)2 + 2(2x^X^) - 2( 2;*^)(9) 

= ( 2;i:2 ^ 9)2 _ (6^)2 

= (2.*2 + 6.xr4- 9X2xr2 — 6ji:4- 9). 

, 9 * * > * 

^xample 5.. Resolve into factors,(a2_2a^)-(c2-2<>t). 
(a^~~2a^)—(c^ — 2dc) = a'^ — 2ab — c^+2dc , , . , 

= (a^ — 2 ad-{^d^) — (c^^-r 2 dc-{~d^) 

, ~~(c~ dy 

" ' = } {(a-r^d)^(c-d) } 

^(a — 6 -\~c — d)(^a — b — c^b) 

= (rt — 2^ -f f)(« — c). 

Resolve into factors : • *- r . : ; - 

13. a^ + 2a^^9. 14. • + 7^2 ^26. ' . 

15. 4a*-\-8a^b^-j-9b^. 16. ' 9a^ —a^b^-i-16b^, -t 

17. 4a^-37a24-9, ‘ 18.' ' 9^2^ -33^2^2 _j.2q^4 ; 

19. 25a^-19a^b^~}-9b^. v 20: -SSa^b^ -h 2 5'b^ : 

21. + 22. 49^4 — 60a^b^ + l6b^y 

23. a^ + a^b^-]-b^. 24. • 625-f4«4. ‘ ' 

25. a^ + 4. 26. '^^ + 64. * ' • ^ 

27 0a^, + 36b\: : : ‘ 28. 64;2&^+81^^. • ^ • 


** 
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29. a« + «2 + l. 

31. a^ + a*b* + b^- 
33. {^i>^-6ptf)-(r^-2gr): 
35. {2Sa^—2Qab)-‘3c(3c—U). 


'h". 


11. Type XI. Factorisation 
and grouping of terms. 


30. + L 

32. 

34. — {2Sc‘^ — 20bc), 

36. 7a(7a-U)-3c(?^c~U\ 

* i 

by suitable arrangement 



Example 1. Resolve into factors : 

^ — 2^ab -b 16^2 _ 5^ 

Grouping together terms of the same degree, we have 
the expression 

^ =(9a2-24a^-f 16A2)-(6«-8^) 

= (3«- 4^)2 - 2(3«- 4^5) 

~(3a — ^b)(3a — 4d^2). 

Example 2. Resolve into factors 

a^ — d^^9c^+Sdc-\-a-\-b~~3ci 

Grouping together terms of the same degree, we havd 
the expression 

=(^^* — 6^ — 9c^ -|- 6^r) 4* ^ — 3r) 

= { } +{a^6--3c) 

^ ^ — 3rX^i — ^ 4* 3r) + (a 4- ^ — 3^") 

. = ^ — 3rX<* — ^ -h 3r 4- !)• 


•t. 




EXERCISE 42. 

s 

Resolve into factors : 

1. a^ + 2ad-i‘d^’^.a^-d, ’ 

2. ^2ad-\-d ^ — a 4-^. 

3. 4<i2 + i2a^4-9^2_8^i-12<&. 

4. — 10(7^4-25^^ — 3rt4*15^. 

5. — 6^ — c^4-3^^ 4"^4"^'“^* 

— b—c, 

7. 4 rt® — _ 9^2 — 6fl!4"3^— 9r. 

ib. 9«2 - 4^2 _ 2^ab^l6b^ -15^4- 20b + lOc. 
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i^xample 3. Resolve into factors;a*4-a%?—.^?i-* — i*. . 

Combining similar terms, we have the expression - 
!=(«■* — 

= {a^-b^){a^ + b'^) + c^(a^-6^) ' ^ " 

= (a2-i2Xa2 + i2+f2) . 

= (rt— ^)((i -f 6* -|- c*). 

Example 4. Resolve into factors a^4-5a® + 15a + 27. 
Combining 1st and 4fh terms and 2nd and 3rd, we 
(a3 + 27) + (5a®+lSa) 

= { (“)*+(3)® } +5a(a + 3) 

= ( a + 3Xa 2 - 3a + 9) + 5a(a4- 3) 

= (a + 3Xa2 — 3a+9+5a) 

= (a+3Xa2 + 2a + 9). 

Example 5. Resolve into factors 

• +x^ —2a^bx^a3b^-^b‘^x^ — 2bx* 

Grouping together terms containing a® within one pair of 
brackets and the rest within another pair of brackets, we 
have the expression 

= {a^x^ — 2a^tx-^a^b'^')-^{x^ + b^x^ — 2bx*) 

- =a3{x^ -2bx+ b^)+x\x^ ■-2bx-^b^) 

— (.x^ — 2bx+b^)(a^ -\-x^) 

= (x — b)^(^a + x')(a^~ax-i-x^)^ 

Resolve into factors : 

9. a^+ab-bc~ c^. \0. 4a^+8ac-12bc-9b^. 

II. 9a2 — 21ar + 3S^^ — 25b'‘‘. 12. a^-l-a^ + a+l. 

13. a^+a--a — l. U. — 2a^b+2ab^—b^. 

. 15. a3 + 5a2-10a— 8. . 16. 8a2 + l8a25-r27ai2-2752. 

17. 8a^+lia-b-21ab^-27b=^. 
is ; 27a^ — 15a^b~20ab^ + 6ib^. ■ 

19. xy(a^ +b^)+ab(x^ 20. a^(a+2b) + b‘^(2a+b). 

21. a«-5a2r2 + 20i2f2_i6^4. 

22. 16a'‘— 28a2f2+636?r2_8l6«. ■ 

23. a«-2a354.2a2^2_2a^3 .^4. 
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25. a'^p^~.2a^g^°-'b^p^-)-2a^pg-'2b'^pg+2b‘^g’^> 

Vpe XII. To factorise .an expression, when one of 

I -u i 

its factors is known. 

Example 1. Factorise -\-Sx^ a +2xa'^ -Ba^ , when one of 

« 

its factors \sx-\-2a. 

Here we decompose! the expression in such a way as to 
take but x-\-2a as a factor. 

The expression = + + + 2 Sa^ 

= x^{X’\-2a) + 3xa(x -\-2a)~~ 4xa^ — 

= x%x -h 2a) + 3xa{x + 2a) — 4a'^(x + 2a) 

= (;i: + 2a)(^r- + 3:ra — 4a2 ) 

= {x-h 2a)(x + 4a)(.r — a). 



EXERCISE 43. 

r Factorise the following expressions, having given one 
factor of each : 




Expression. 






i 


2a®+9«® — 8a — 15. 
4a3-15a2 + 3a+18. 

27^ “I" 54. 

2a^-7a'^-7a+12. i 
a^+a^6+ai* — 36^. 
a® — Sad- — 26®. 
a® 4- 3a26- 18(76® -406®. 
2a®-3a®6+7a6®-36®. 
6(7® — l7a®64-6a6® +86®. 
12rt ® + Sa®6 - lla6® - 66® 


mm 


Given factor. 


a +5. 


a — o 


2a - 3. 
2a 4" 3. 
a^b. > 
a — 2^. 
a 4-2^. 
2a — b, 
3a — 4^. 

4a 4~ 3^. 


\ I 


The steps employed in the solution of example 1 can be 


abbreviated by practice, as illustrated in the next example, 
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Example 2. Factorise 2;r‘+-r^— 8^® +11^:— 12, when one 
of its factors is 2x— 3. 


The expression, when properly decomposed 

== 2x^ — 3x^ + —6x^ - 2x^ + 3x4- Sjc- 12 

= 2x - 3) + 2x2(2x - 3) - x(2x - 3) 4- 4(2x - 3 ) 

= (2x - 3)(x^ 4- 2x2 _ 4), 

Factorise the. following expressions, having given one 
factor of each : 


' 

Expression. 

^4 * 

Given factor. 

M. 

Zx*-x^—x^—x—3. 

1 • m 

2x— 3. 

12. 

2x^— x2— 4x^ — X— 6. 

2,3r 3^ 

13. 

— 6x^ 4- 7x2 4- 5x— 4. 

X — 4. 

* 

U. 

2x* + 7x^ - jc* + llx-4. 

•x4-4. 

15. 

2x^ H- 5x2 — x2 — 5x4- 2 . 

2x— 1. 

16. 

2x*+3x^ + 2x^-1. 

x^4-x^4-l. 

17. 

X* 4- x2 4- 2x2 — x4- 3, 

x2 — X4-1. 

18. 

2x^ — 9x2 4-11x2 — 7x4-3. 

2x2~x4-1* 

19. 

x^ — 6x2 4- 13x2 — 16x -h 1 2. 

x^— x4*2. I 

20. 

X*— 4x2 4 _i2x— 9L 

x2~2x4-3. I 


EXERCISE 44. 


[Revision] 


Factorise : 

81 16' 

2 

1 — (^4-^)2. 

3. 

4. 

fl2 — 4^2 — 4^^ — t 

5. 

6. 

<7’0+a® + l. 

7. «i2_x^ 

8. 

«^4" 7^2_j_ 7^4_1, 

9. x2 — 2 ^x4- (a — b)(a 4- b), 

*6 
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C M^ia; ^ + 95 ^*— a + 3 ^- 12 . 

Jl. ( 5 a + 2 )^-( 3 a-l)*. 

12. ^(^^ 3 ^^)^-]' 5 .(a 2 + 3 a)^ 84 . 


13. 

14. 

15. 

16. 

17. 

18. 

19. 

20 . 
22 . 
23. 
25. 




(^2 + ^2)2^ (^2 ^ 62)2, 

49(tf-6)2-25(« + 6)2. ^ 

(fl -f 6)2 -{- 2r(rt 4* 6) 4- £*2 — rf2 , 

3a 2 — 6a 2 — l05a. 

a(a 4- f ) — 6(6 + O • 21 . t (aj*;— 6 j ^)2 4 ( 6 . 1 + «>') 

6a^44a2649a62 + 66^ 


3-12(a-6)2. 


27. 


a; 



24 . 

26. 


^^ 62^:2 — ^ 2 ^ — 62 ^ + 1 , 

12( A- - jr ) 4 (6;r - 6y )« 


28. x^ 4 64. 


29. a^4 64. 



30. 


A® — y® 


31. 


33. 27a36-48a63. 


34. 


32. a3m_ ^ 3 ^^ 

:i ..3 



36. 


^ 64* 

9 A- + 4 lAy- 20 y 2 . 


9a2 - 41 a;' 4 20 y ^. 

1 — a + 6 — 90 (a — 6)2. 

I4rt4' 4 4^^46^4^6/r. 

A^ - *001. 40. 12a^ 4 243>^4. 

21(1 -a2)440a. 42. 9a2 — 20-(a — 1)2. 

2 - 3a-2a2 4. (2jc- 1X3a -4). 

(A4y)2— ^24;j;2_2(a — y)2. 

(a 4 4- (a 2 - y 2)2 ^ , 

2 (^ 4 -^^^ + 5 (^^ — 4 ' 2 (^^^)*. 

a6(A+.y)a— (a4-6)(A2 _ >;2) 4(;^_y)2^ 

1 1 




49. «;«:2+(a2-|.i)A-+ff. 

( 2 ^ 3 ^)^ ( 2 tf 2 ^) — 2 ^)^. 

(a 2 - 5 a)2 _ 3(a 2 - 5a) - 28. 

(2jr2 - 3arj')* - S(2;i-* -3xyX2xy-y2)- 2-i(2xy ~ j-*)®. 

ate 




x=*-6a*j'+.18a3/*-27j'3. S4. '—4-^3,^ 

8 ■ ~ 27 2 



ii \ > IP 



FACTORS I 

55. AT* + — 56. 4x^ + (7tf)'*. 

57. ;c'»-22jr2+.9. 58. -c^. 

59. {^a-^b c)^.-^a^ ^{a-\-b\: c^, . 

60. {a^^bY-^(b^-cY^{€^dY-{d^raY, 

61. (a+^)3+(^ + OH(-^ + ^)^+(^+")^* - 

63. (5 - a)^ + (5 - 5)3 + (5 - c) 3 - 3(j - a)(s - 5)( s - 0- 

64. (4r4-2X^+3X-^4-4)(x4-5)— 360. 

65. (a - 3Xa - 2)(a + 6Xa 4 - 9 ) + 3a2 . 

66. (3« + lX3«+4X3« + 7X3?z + 10)-f81. 

67. a^(a + b—c)^~-c^(b-hc~-a)^* 

68. llx^y^ -’30xy. ■ 

69. (a^-b^)x^ — 2bx-l. 

7D. (a2 - 52Xir^ - ^)+ 4«5tar. 

71. (a^-b^)(c^-hd^)-\-2(a^-\-b^)cd. \ 

72. 

73. — l) + y^(y‘* — 1). 

74. y2(y-l)-;*:^(A:-l)..- 

75. 1 , 76. y)^— + 

77. a(«-*2)-|-5(5-2)-f 2d?5. 78. (;tr3-y3)^2(x4 -y^). 

79. (25/>2_.l0^^7)_(,'2-2r<7). 

80. {3x+l)(x-^2)^-{x-{‘2)(x-l)^. 

81. (;r-i-l)(;r+2)(.^*-^3) — 2.:r — 2. 

82. jc(;c— 2y)3 — y(>/— 2;r)3. . 

83. a^px-\-a^rs~ b^t^y b^r^ — a^i^y+ b'^px. 

84. x-3 is one factor of' ;r 3—7^^ — 9x— 63 ; find the 

others. ^ 

85. 2.;r— 3 is one factor of 2jr3 — 1X^2 _|.22;f — 15 ; find the 
others. 

86. Prove that — 2)(;r^ — 4 ;v4-3)(a^^— ; r — 6) is a 

perfect square.' 



APPLICATION OF FORMUL/E AND FACTORS 

By a judicious use of factors and formul® the solution of 
many questions in various rules of'Algebra can be simplified 
as illustrated below. 

First Four Rules 

Example 1. Subtract (x‘»~7x-hl5)^ from Cx^-7x—l5)-. 
The result =(x^ — 7x — 15)® —(-x ^ — 7-x-i' 15)* 

= Kx ^ _ 7jr- 15) +(jr» - 7x+ 15)] [(x® -7x- 15) 

_(^«_7jr*b,15)] 

= (x^ - 7jr- 15 + JT® - 7 jc+ 15) 

(x^ — 7x~15~x'^ + 7x— 15) 

= (2.V® — 14a-)( — 30) = — 60x(x— 7). 





EXERCISE 45. 







f 




Subtract ; 

1 . (x^ — 5a: -{- 12)^ from (x^ — 5x — 12)^. 

2. — 3a: - 1-8)2 from (Ar^-f 3 a:-}-8)2. 

3. .v 2 ( 2 '-|-a: — ^^2 from y^(y ^ x)^ . 

^ 4. {5x^ — 5xy—lly^)^ from (6x^ 5xy 

^Example 2. Find the continued product of 

(a — ^), (a + ^), and 

The result = (a- {(a+6)(a^ —ab-\-d^)] 

— ) == 

5. Multiply 1— 

6. Multiply “(^+^)+.l>yJarh^)*T(«J“^))+l. 

Find the continued product of : . " 

7. ; (a- b)-, (a + by andX«^ 

8 . a^-r-ab-\-b''^ya^’\-ab-\-b^ and a* 

. 9. l + rt(l4-«), l-ja(l + «), l+a2(lH-rt)2. 

10. {a^b+rX (a-\-brs.c), (b^c—a), (c-^-a-b), 

11. (^„+ >■+>), (-x-y^5), {y-z^x)A'2^-x-yy 


t 





0 



APPLICATION OF FOPAfOL^ AND FACTORS 

12 . — d)^ (^a-\rb~-c^d\{a—b-^€A-d\ (^—a^b-\-c-^d). 

13. -\-2ab — 3^^, -H 3(z^ + 2^^, a* — Sab ~^6b^. 

14. 2rt^ -htf — 3, 2 < 2 ^ — a — 3, 

15. — 2«^-f-4^-, 4 - 2a^4-4^*, a* —4a^b^ , 

16. (x + 3y,(jc^ + 9y,(x^~^6x-\-9). ' . 

87. -r 4;f -f 4), — 4jf + 4), (at^ + 8 ;r* + 16). 

Example 3. Divide 64a^ ^27 b^ -8c^ -^72 abc by 4a-3^-2i:. 
T he dividend = (4a) 3 + ( - 3by'+( -2cy - 3(4aX “ 3^)( -2c) 

= i4a-3b-2c)x { (4a)^ ^{-3b)^ + (-2c)^ -(4a)(-3b) 

-(4a)(-2c)-(-3b)(-2c) } 
= (4a — 3b — 2c)(16a'^ + 9^^ + 4r ® -f* 12a^ 4- 8a^ — 6bc), 

the quotient=16a2 4 . 9 ^ 24 . 4^2 4 . X 2 a^ + 8 a^:- 6 ^i:. 

Divide : 

18. {a^-by—ib—cy by a4“^-"' 

19. a^ + a^b^4-b^ by (a^ -ab-{-b^X^^ '+^+^^)- 

20. —b^ ^a^b\a^ -b^) by {a^ ^ ab b'^Xa^ 4r ab 4- b'^) . 

21. (a^ — 3a4-2)(a — 3) by a® — 5 a 4 - 6 . 

22. (a2 — 3a4-2)(a4-4) by J^3a—4. 

23. (a^ — 5a^4’6^^)(a — 4^) by a^ — 7a<&-^12<J^^ 

24. (a^ 4- 4- 3 4 ,^ 3 ^ 

25. a®-^® by a^ - 2 a^^ 4 - 2 a /^2 _^3 

26. (a — ^)^4-£r^ by a — b^-c. 

27. (a 4 - /^)3 -.8^*3 by «4-^_2^‘. 

28. a3 4'4a--: 39 by a — 3. 

29. a3 — 4a3^4-24^3 by a 4 - 2^, 

30. a® — 26a3 — 27 .by (a^ 4 - 3 a 4 - 9 )(a 2 — < 24 - 1 ). 

35. 27 a'^ —b^ — 8c^ — \8abc by 3a — b — 2c. 

3Z 125jr^ — 216 j^^ 4-.?® 4-90.^;y.^ by 5x — 6y-i-j^. 

33. (a^ 4~b^ —2a^b'*) by (a — b)^. 

34. (2x^~6y^—4^^-l-llys+2£x4-xy) by (x+2y—^), 

-35. (a^ — b'^y 4“ ^cib — 1 by ia-\~by — 1, 

66. Divide the product of 2x^4-llx—21 and 3x^-2Qx—7 
by x^—49. 
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37. The product of two expressions is (4>/ (4^ 

a!^ one of them is l{y — x)\ find the other. 

Shew^that 

is exactly divisible by 

(;r — 4X^ — 2). 

S9, {ax-itbyY'—ibx^^ayY is exactly divisible by (a‘\-d){x+y), 

40. (x~^yy-~(y^4x)^^(2y-3xy-(2x—3yy is exactly 
divisible by S^x—y). 

'41. (ax 4 ^by + c 2 )^ ^{bx-\-cy-\-a 2 Y is exactly divisible by 
{a~\-b)x-{-(b-\~c)y-\-(c-\-a)z. " 

T . 

Numerical Fractions and Evaluation 

, (1-53)2 -('47)2 ^ 

Example 4. Simplify by factors— vo6 * 

(1-53)? -('47)2 ^ (1-53 + •47)(1*53 -^'47) 

. 1'06 1'53 — -47 

= 1-53 + ‘47 = 2. 

Simplify by factors : . 

•345 X -345 — -26 x *26 


085 


43. 


72 x* 72 -'^A 8 x -48 


r-2 


,, ( 1373)2 -(128i)^ (12S|)2-(12^)* (73)3 -(57)2 

*. *■ 138 ' 73-57 ‘ 

(•43)3 4.(-35)3 .841 x -841 x -841 + •159^x -159 x -159 

gy -78 * -841 X -841 -•841x 159 + -159 x -159* 

11'42 X 11-42 X 11-42 - 1-42 x 1-42 x 1-42 


49 . 


11-42 X 11 - 42 + 11-42 X 1-42 + 1-42 x 1 - 42 ’ 


50. 


62 x 62 - 38 x 38 


SI. 


52. 


62 x 62 + 2 x 62 x 38 + 38 x 38 ' 

•73 X • 78 x.- 73 +- 59 x' 59 x -59 
•073 X - 073 - -073 x -059 + -059 x - 059 ' 


( 2 - 35 ) 3 -( 1 - 65)3 
( 2 - 35 ) 2 -( 1 - 65 )** 


4 

Examples. Find the value of xr^ + y^+ 2 r^ — 3x?y2 when 
.;r= 329, y = 334 and 337. 
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The expression = {(-*■ — y)* 4- — -f- (z—x)^ } 

= A(329 + 334 + 337) { (329-334)* -|-(334-337)2 

-(-(337—329)2 } 

-=.J xlOOO(25-|-9-(-64) 

= 500 X 98 = 49000. 

Example 6. Express x* -t- x 2 j <2 y* in terms of a and 6 

* 

when X y = 2a and x — y — 2b. 

From the given relations, we have x=a-\-l>, y=a — b and 
xy=a^ — ^2. 

Now ;«:•* .r2j'2 + y* = +xy-\- y^)(x^ —xy + y^) 

= {{x-iryy-xy} {{x-y)^+xy} 

= { (2a)2-(a2-62) ) {(2<5)2-(-(a2-^2)} 
= (3a2+/J2)(3^2^-a2). 

Find the value of : 

53^ ^hen a==*457, ^ = *236, ^ = *693. 

54. a^-f — 3abc. when a =‘357, ^ = 367, f =377. 

55. + 8y ^ — 27 + ISxy when x^ 2y = 3. 

36. Sx^ -hy^ — l-\-6xy when ^^=-357, >7 = *286. 

57. +b^ -j-c^ —3abc when a = *326, b = *336, c = -338. 

Express ; ' 

I - 

55. in terms of x and y if x = a-\‘bf y = a—b, 

59. A*'* ~-6x^y^ -i-y* in terms of a and b if x-\-y=2at 

x—y — 2b. 

60. Find the value of d-4jr+ 14y — 45 when = 23 

andpr— 3 / = 7. The expression = (^£*-1- 2)^ —(y — 7)®.] 

61. If x-b'^-c — 2a, y^c~\-a — 2b^ z^a-yb — 2r, find the 

value of + 2 ^ — A:^H-2y^. 

H. C, F. by Factors 

Bxample 7. Find the highest common factor of 7 

a^ 4- 2a2^+^^^» 6a^+4a^^ — 2a^^, 3(a* + a^)^. 

We have a^ + 2a^^-|-a^^ = a(a2 4-2a^-|-^^) =a(a-f ... (i) 

6a^ 4-4a^^ — 2a^^ =2a(3a^ -|-2a^ — 5^) 

z=xZaia-\-bXZa~b) - *-00 


9C- 
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64. 

66 . 

68 . 

69. 

70. 

71. 

72. 

73. 

74. 

75. 

76. 

77. 


_a,(a — 1)^1 €L^ — 1- 


.-. From (i). (ii) and <iii) the H. C. F. is obviously 

=a(a+d). 

Find by factors the H. C. F. of : 

62. a® — a(a — 6). 

a* -4aH^, ab^ + 2b^. *5. 

a* — 27, (a — 3)®. 
a®— 3a — 18* a®-4"5a+b. 

9;r*y«— 36;r®y®, 24x*y* —48x^y^. 

48a®;r®(a +.*)®(a®;c® -a®^:), 64(a®jc* -a^x^Xax^ +a*:c®) 
4a®A(a:®-l), 6ab\x->riy, 8ab(x^ — 2x-\-1)- 
a^b^—a*b^ +a^b*, 15a^b+ 30a®64-lSa6- 

a® + 5a+6, a®+9a+14, a®— 7a— 18. 

a®— r®+6®-2ad, a®-^®— c®— 26r. 

x ^ 4 - 1 . x 4 -\ 2 , ;r® + 93C+20, ;«® + 64. 



l2a2-a-20, l5a2_-38a+24. 21a2— 52^ + 32. 




78. 

79. . .21a^ — — 45a2, 42a® -l-26a^ — 36a®, 

Sometimes one of the expressions can be easily revived 

into factors. Then we find by trial which of these factors is 

* * * 

common tq^ both. r 

Example s. Find the H. C. F. of Sx^ ~3xS 

■ r.r^ - 1 ~ 1 ~?x^ ~'^X— 7 . 

_ i 5x^ ~-3x—S = Sx'^ — Sx-\-5xS 

^ ‘ ; = :r(5;r-8)+(5jr-8) " 

=(5^-8)(^,+l). . 

Obviously, 5x — .8 cannot be a factor of the 2nd expression 
as it begins with 5jc and ends with 8. 

Thus x~^l may be a factor, of the 2nd expression. 
Arranging the terms of the 2nd expression so as to take 
out, if possible, x~{-l as a factor, we have the expres* 


A'n . 

^ -ifL 

.id 


Sion 


—x*-\-x'^ — 3;i;® — 3;c*-f 3;r^ + 3;r— 7;r— 7 


= x^(x-\-l) — 3x^(x+l)+3x{x-\-l)--7{x+l} 
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/. x-\-l is the H. C, F, 

Find by factors the H. C. F. of; 

80. 2a^ — 7a + 6, — 5a^ 

81. 3a2+a — 14, + 3a-*10. 

•82. rt^— 4a — 21, a^ + 3a2 — 3a~9. 

83. a^— 1, 3a®-f 2a*‘+4a^4-2a2 4_^i. 

— 6, a^ + 3a — 10, a^+a^ — 5a — 2. 

85. a^-j-a — 12, a* — 2a — 3, a^ — 4a^ — 2a-i“ 15. 

86. 8x^-1, lOx^ - 19x^ + 5:c+ 1- 

87. —y^ —l — 3xy, x^—4xy-i~3y^-h2x — 3, 

L. C. M. by Factors 


Example 9. Find by factors the L. C. M. of: 

(a“ + 2a)", 2a.-* + 3a^ — 2a2 and 2a^ — 3a2 — 14a. 

(a2 + 2a)2^ { a(a + 2) } = a2(a 2)^, 

- , 2a-^ + 3a^ - 2a^ = a2(2a2 -|. 3a - 2) = a^(a -|- 2)(2a - 1). 

^ 2a 3 - 3a2 - 14a = a(2a'‘^ — 3a - 14) = a(a + 2 )(2a - 7). 

V. the L. C. M. =a“(aH- 2)^(2a— l)(2a — 7). , 

Find by factors the L. C. M. of : 

88. '(a■-l)^(^^-^)* S’- a3 + 8. 

'90. (a — 1)^, a^ — 1. ~ 91* a^-F4a:-(-3,^a^r^7 5a-f“6.’f, . J. 

92. a^— a^— 2^2, ^2 _2a^ — 3^^. 

93 , ^ 5ax-f4a^, X^ :f'lla;tr4-‘28a*, x^ -4- 20ax -h 9la^. 


94. x^H-3;r+ 2, ^^4-4 jc- 1-3, ;r- 4*5a;-f 6. 


^95: 

96. 


a“ 

V « <L 

^ '~Z 


1, 4-1, a^ — 1 

'2 ' 


a** --1, a*^ 4- 1, a^ 4-l, a® — 1 


97^: a 


z 


^1, a ^4-1, a^ — iVa® 4- 1* 


98. a^~-4d^. (a-h2^y, {a-Zby, 

99. 6^*(a — 9a^(a — , \2ab{a^bY- 



t 



100. 18(a + «5)-(<z^ -b^), 2^(a-b)\cL^bY, 36(a» -b’^Y-, 

101. - -^a^b-^ai-b^), \Sb\a-by,.Via^b{fi-b\a^-b'^). 

102. 12(a-d)2(a2+^*), 9(a-<5)3(a-t(J), 6(a« -(!.*), 




18(a + d)^(a-i> 

^ I 


V 





tw m^rtculation algebra 


104. — 

x*- 2 x^ + tx^ - 2 x+L. 

105. 3a^—18a^d + 27a/>'‘,‘ta* + 2\i7.^6-h36a'‘6^, 6a*—5ia^6^.\ 
S06. 8a^ + 27d^, 8a^—276^, 16a* + 36a‘6^ +8\6* . 

107. 6a^-a-l, 3a^+7a + 2,2a^ + 3a-2. 

log. 2a^ + lla — 21, 3a* + 25a+28, a* +5a’ — 14«* — 5a — 35. 

109 . x^ ~a^, x'^-ax + a^, X^ + a^- 

110. x'‘+i6-c)x-6t:, x^+ic-a)x -ca, x'^ -l-(a~b')x-ab. 

111. l + 4a4-4a2— 16a*, H-2a-8a* — 16a*. 


Simplilication of Fractions by F.actors 

2 a -2 + 3a:y - 2y 2 


Jy 


Example 10 Reduce to the lowest terms 



2 x^ — Ixy-^Zy’^ 

2x^ -\-2iXy — _Zx'^-\‘^y -~xy~~2y'^ 

2pc^ — Ixy 4- 3y^ Zx'^ — ^xy ^xy 

_ 2x(x-\-2y') — y{x-\r2y ') 
2x(x—3y)--y(xSy) 
_^{ x+2yX2x—y) _ x^-2y 
lx—3y)l2x-y) x-3y 


m _ 

Example lU Simplify by factors 




xflzifiix 




x^-^x ^6 


- .The expression 

_ (x-~l)(x^-\~x+l ) 

- 2) (x ^ 3 X^ — 1 )^ (x^^x-\-l)(x^ ^x^l) 


(x-2) 


(^x 4~ — 3) 


x^—x-{-l 


Reduce to the lowest terms ; 


115 . 


x^ "t" 3-^ H” 2 
-1- 6.^-1- 5* 
x^^Zx^lS 
x^ + 9 x-^ 20 * 




113 . 


116 . 


4(a+^)2 

5(a2_^3)* 

\ — lx~\-\ 2 x'^ 


lU. 


. ( 17 . 


-22^4-85 
1 — 9 x^ 14jc^ 

l -4;c2— 2l;c** ‘ 




APPLICATION OF FORMULA AND FACTORS 171 


IJ& 

120 . 

122 . 

124 . 


6x^ — 49x-}- 65 

14x^-93x+Y3^ 
x"^ —{a — b)x~-ab 

x^ -f bx^ -1- ax-^-ab 
ai-b^~2bc-€^ 

4a^ — 5a^ + l 
4a^ — + 3a^ 


126. 

m. 


x-l 

x^-l 


(;c+l)^-(x-l)=» 

(Jt+l)*-{x-l)«' 
Simplify by factors : 

150 o.c-\-bc —b^ 

a^4-ab4-b^ -b^* 


119 . 

121 . 

12J. 

125 . 

127 . 

129 . 


3abc — 3b^c 
a — bc — b{\—cy 

2x^-\-xy — 

x'^ y ■— X — y' 
—x^—x4~l 
x^~\-x'^4-x-^ 1* 
(x^a)^-‘{b4-cY 

+ 6)^ — (^ H- O ^ 
— 1 

x^ -1 

jri2_i 


,,, (A:2 + 6^+ll)2-9(;r+3)« 
(;c2 + 7;r+9)2-(2Ar + 5)* ' 



133. 

134. 

135. 

136. 

137. 

138. 

139. 

140. 

141. 

142. 


— ab-^-b"^) 

a^y—b’^y -^-cF’b^ 4rb^ 

-~3x-^2 ^x"^ 6x -\- 8 

x^+x-12^ x2-4 

x^-4x-l2 ^x^+Sx-14 

x^ + 2x-35 x^-8x+12' 

a^x^ — a*x*-i-o^6^x^y^4-d*y*‘ > 

x^-1 ^ x»+8 x^+x 

x^+x-2 x^+4x^ + 16'. x3 + 2x‘+4x' 

5xy~6y^ ^ 5x^-^ 7xy~-6y ^ ^ 12x^ ~ I3xy 4 - 3y ^ 
4^2 _ \ lxy + 6y^ 6x^ - -h3y^ ^ 15x^ -\-19xy 4-6y^' 

x^ — ax— 2a^ x^ + 2bx — 5cx — lObc x4-2c 
x^ 4- O.X — 5cx — 5ac x"^ — 2ax + 2c x — Aeu ^ 

£irz!x 

(x4~y)^ x^-\-xy — 2y^ * x^ 4~3xy4-2y^' 

^ x^ — b^ . x^4-ax+a^ 

x^ -~ax-\-bx’~ab -\-^x—bx—ab ’ x’^ ~^ax^bx^al> 

— b^ — 2ac 

^2ab b^^c^ — a^~\-2ci€‘ 







SECTIONAL REVISION II 

TEST PXPERS 

PAPER I 

1. , (i) State (a±i)*=a*±2o«+d* in words and apply it 
in expanding (5x±^y)^. 

(ii) Simplify (3a— + 3^)®. 

1 1 ' ' 

2. Find the value of ;f 2 4 .— when x-|--=o. ; 

3. Prove that (i) the difference between two numbers 
which are 'formed >by the samie two digits 'is exactly divisible 
by 9 ; (ii) the difference of their squares is exactly divisible 
by 99. 

4. Factorise the following : 

(i) (2a -1)2 -(a-- 2)2 ; (ii) 1 - 4a2 -4ai^ ; 

(iii) 24^2 - 4;r - 48 ; (i v) {x - l^x - S^x - 9) 

- 3)(^.- 4X^ 5)- 

Find the L. C. M. of 6«*-7a'-|-’2.-3a2-.lla+6,^,^^ 

,'3"j^^;2a2 — 7a -f- 3. 

3x^—xy~2y^ . x^ -h.3j>^y — 4y2 


5. 


6. Simplify 




PAPER 2^ 

1, (i) Find the missing term in the perfect squares : 

(a) 81jc2_126;t:y+( ), (^) 36;r2+( )+121y2. 

(ii) Find by>(a + ^)2=a2^2a^4-^2^ the value of 
(a) (504)2. (495)2. 

2, Find the value of ;c‘2 4--L when jr— i=8. 

x^ X 

3, (i) A 'Class is required to work out examples 2, 5,8, 
11, 14, 17, 20, etc, in a set of examples. Find a formula 
which gives these numbers. ^ 

(ii) Write down the quotient of 'x^ — by x ^y. 
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4. (i) Shew that 7)2 14^ ^2)2 is divi- 

sible by x^-Vx-\-\ and find the quotient. 

(ii) Prove the identity 

(x - 3)+ l)(x - 5) = 3) + (Ar -2)(x + 1). 

5. Factorise (i) x^ -\-x^ ‘-^Zx, 

(ii) (a-\-d)^^2{a^^d^)-~15(a-d)^, 

6. Find the L. C. M. of 

35a^ —11a —6 and 40a2 — 29a + 3. 


PAPER 3 

1. State words; apply it in find- 

ing the product of (/» — 2<7-|-3r)(^— 2^ — 3/") and the value of 
(328)2 -(323)^ 

2. Find the value of x^-\-~^ when ;i: — — =4. • 

x^ X 

3. Prove the identity {n-\-3)^=3(n-\-2)^ — 3{n~\~l)^-\-n^ 
and use it to express the value of in terms of a®, 
where a» d, c, d are four consecutive numbers, of which a is 


the least. 

4, .Shew that — Sx ~~ (2x^ — 5x 7 is divisible 

by 2;r2 — 3x— 8, and express the quotient as the product of 
two factors. 

5. Simplify the following ; 


(0 

(ii) 


(2a -9)2 -(a -6)2 
(a -5)2 V 
3(a - 8) \a _ 9)2 _ (a _ 8) 2(a 


-9) 


2a2_3ia + 120 


6. Find the L. C. M. of — 3a^ — 10<&^, — 8a^-f*15^* 

and H- 2a^ — 35^^. 

PAPER 4 

I. (i) State in words the formula 

•^abc, and complete the following : < 

— 3X^+ ) )p — 24* 

(ii) Write down the product of (.r+3), (jtr— 4), (;tr-|-5). 
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1 1 

2. Find the value — =when =4. 

3. If a+^4-^ = 0» shew that 

(i) (jz ^ b'^b c)^c €L^ = — ctJfc , 

and (ii) + b^ -\-c^ ^2cLbc. 

4. If a = l, ^ = 2, c = 3, find the value of 

(0 (*') at'^Jrbo^+coo. 

flS _|_^3 _|.f 3 

(iii) {bcy+icay-^iaby. 

5. Factorise (i) 16;i:8-l, '.(ii) 21 b^ -%aH- 

(iii) 4(2a + 3«)* -%a-by, 

(iv) (2x^-5x+3X2x^-5x+4)-2. 

3x^—6xy ‘ix^—6xy — 13xy + 3y^ 

6. Simplify _ j 2 y 2 •■ e^ry-Sy^' ’ 4Ar2-9xry+ 2y2 ‘ 

PAPER 5 

1. State in words (a±by =a^±3a^b+3ab^±b^ 

= a^ ^b^ + 3c[b(a^b), 

and fill in the blanks in the following 

(5m- y=( )-3( X )+3(5»«)( )-(2n)®. 

2. Find the value of : 

(i) a^^b^ if a+^=ll and ab = 30, 

(ii) — b^ if a ~‘b=3 and ab=40, 

(iii) 8 pz ^ — 36/w^H-54w — 50 when w = 3 

5. (i) Shew that is less than (x-i-y)^ 

121 1 11 

(ii) Find v in terms of u and ^ from ^ — t* 

4, Factorise (i) (jtr-3X^+l)^-l-(^-l)^ -2(x-l)3 

(ii) x^ - 30x^ , 

(iii) x^ —x2-^y2 — y^. 

£ 

5. (i) Make n the subject of the formula 1 = 

- + V2 

n 

(ii) Find the co-efficient of x^ in the expansion of 
(6x^-Sx^-^-{~2)(3x^-\-2x^-i-5x-l). 
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5. (i) Find the value of when «-{-^4*c=:ljS 

and ab-\‘(^c-\‘ bc= 85. 

-\-2xy-\-y^ —2xy-\-y^ {x^ 

PAPER 6 


0 _ 1^0 


-j/2^3 


i. State in words (a+ b)(a^ ^ ab -h b^) — a^ f b^ ; apply it ia 
writing down the product of 

(3-i-4a)(9 — 12a 4“ 16^2) and simplify 

(P^ + 5 )(/>^ ^ 5/^2 ^ 25 ) - _ 2XP^ + 2P’^ + 4 ). 

2 Find the value of when x-^^ — p, 

3. Factorise (i) (2X‘\-yy-\-6y(2x-\-y)-\r9y^, 

(ii) x^(x-\-d)—x(x-{-a)(^a-{-b)-\-ab(x-t^)* 

4. (i) Find'^ when (x^a){x_ — 3a)(x-\-a){x-{-3d)~{-k is a 
perfect square. 

(ii) Substitute (w — 1) for a in the expression 2a® — 3a® 
j-4a— 5 and arrange the result in descending powers of »r. 

5. Find the H. C. F. of : 

(i) l5a® — 60^®, 3a® — 3a^ — 18^®, 6a® -{-2a^ —20^®. 

(ii) 16a — 15(l+a)(l -a), (3a + 1)® — 4(a — 2)®, 5a®^3a®,> ^ 

— 10a 



Simplify 


a;® — 13jt: + 40 Or® — 4 a: , . ;t®— 5;«: 

AT® — 5a'+4 ^a:® — 2;t;— 48 ’ a'®-f5;c— 6 
PAPER 7 


1. State in words(a+^4-0® = a®-l-^®4-i:®-f 2ai4-2af4-2^(r> 
apply it in expanding (3^' -2>^ 4-4^)^, and simplify (2^-^+r)a 
~{J>-^2q — — (2r+<7— 

2. Find the value of a®-|-^® + r® when a+^ + ^=12 and 
a^ 4“ or + 6^:= 47. 

3. (i) Find the number which is half-way between a— 5 
and b—a> 

(ii) Given • any three consecutive numbers ; prove 
that the diflEerence of the squares of the greatest and the 
least is equal to four times the other number. 


mt 


MATRICUI^ATION ALGEBRA 

'r4. Factorise (i) 81a^+643®, (ii) 35(^-y)® -.4rl(^ -y)4-12. 

(iii; — 6x~~Syt 

( i V )' (2^? + 1 )( 2;i: -f 3)( 2x4* 5)( 2^ + 7) + 16. 

^ .5.^ Find the L. C. M. of 12fl2-|-8a-15. 6^^®^-7a-3 and 
18a2-21a + 5. 

.. 6, : "Find; the value of X which will make the expression 
;t:S_^3"ij^ ll^2^7;j._1789 exactly divisible by x*-4-7x— 1. 


PAPER 8 


1. State in words — ab~~ac—bc) 

— apply it in finding the product of 

(2777 — n — + 77 ® 4 - 2 mn 4 - 677 * — 3 ?* 4 - 9 ). 

2. Use the identity a® — ^®=(a4-^)(a— to find the 
difference between the squares of 587047 and 312953. 


3. Resolve into factors ; 


(i) 5l2(x-J)®-8(x-i)3. 

(ii) 1 4- 2x + a:(x 4- 2) 4* (x^ 1) 4- 2). 

(iii) 4a® + 12a^ 4- 9^® - 8a - 12^, 

Xiv) (a® — lX<z4-2)4-(^*® + 2a)(a4-l). 

4. Shew by means of a formula that 
(ax-\-by-\-C 2 y+(cx--by-\-as)^ is divisible by (a4-rX'^+-3^)*. 



Simplify 


a^4-a®A®4-^^ ^<*®4-2a^“3^® 
^2_4a^_21^®^ a3-^3 



1 

a-7b* 


6 . Find the value of 27 x 514- 27 x 49 47 73 X 51 4- 73 x 49. 


PAPER 9 




Simplify by factors 


•254x*254--16x*16 

•094 


(ii) Write by inspection the continued product of 
(x-a), (x®4-fl^). (x^+«^). 

2, U 2s=a-^b + c, prove that 

{s~-ay + (s—by-{’(s—cy-~3{s — a){s — b)(s^c) 

= + b^ —3abc), ' 
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3. Divide the product of 2^® + 11 w— 21 and 3m^^Z0m — 7 

Isy 

4. Find the H. C. F. of and 4;t^ — 25jr^ 

ZOx ZS, 

5. Factorise (i) a‘*-h4. (ii) —a^l. 

(iii) 

i‘e 6jc^~\-x^l 6x^-^llx-\-3 2jr® + 9jr4-4 

6. Simplify 2jr* -5^—12^ 9;(rZ-l ’ x*-16. ’ 


PAPER 10 

•yix-yix-yi— •29x‘29x-29 

1 . Simplify .71 x-7H--71x-29-*--29x-29‘ 

2. Factorise (i) (a^— — (a+^)®(a— ^)* + 2i(a® 4-^®), 

(ii) jc’— 10a?* + 31a;-30. 

3. Find the H. C. F. of x^^(a~-c)x^ac and x^^{a-^c)x 

. 4 C*+ar* + l, (x-1)^ , +8x^ -Sx 

4. Simplify. ^ ?+l • 

5. Write down the continued product of 

(x—y), (^+y). {x^—^y+-y^). and 

(x^ -t-y®). 


6. It x = a^'-dc, y = d^ — ca, z = c^ — ad, prove that 
-\-y^ — 3xyz = (fi® •\-b^ — 3abc')^, 


i 


chapter vii ' | 

djgl^m^'*' H. c. F. BY DIVISION i 

Hk^. The H. C. F. of x^ — y® and x^ -y® is obviously x—y. If i 
Hp we multiply the first expression by a^ or (a^—b'^') and the | 

Bg second by a® or a^—b^^ the H. C. F. of the new expressions j 

m . is (x~^y) or (a—b)(x^y) and is thus altered; 

^ > This alteration is due to the fact that the multipliers ] 

^ contain a common factor. \ 

t 

If we multiply the first expression by or (a^—b^) and 
the second by or the H. C. F. of the new 

expressions is the same as that of the original. - 

If the original expressions be (a^ — b^)(x^ — y^) and 

the H. C. F. is x^y, and if the second expression be t 
r multiplied by (a^b) or the H. C. F. is altered. This 

alteration is due to the fact that the multiplier is either 
contained in the first expression as a factor or contains a 
^ factor which is also a factor of the first expression. 

This can be briefly expressed as follows : 




The H. C. P. of two expressions A and B is the same as 

* 

the H. C. F, of mA and nB provided that m does not contain 
a factor which is contained in B or n, and n does not contain 
a factor which is contained in A or m. 

Again, if the original expressions be p^(x^^y^j and 
^2(^.2 _y2) and if the first expression be divided by and 
the second by <7^, the H. C. F. remains unaltered, because 
and do not contain a common factor. If the original ex- 
pressions be and p^(x^~~y^) and if the first be 

divided by and the second by the H. C. F. is altered, 
for ^^>and p^ do contain as the common factor. 






V 

*» 






- ^ 
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' If A and B stand for two expressions whose factors are 
H and hM respectively, (where a and b are prime to one 
another), then obviously A±B^H (a^b\ or the H.C.F. of 
two expressions is contained in their sum as well as differeyice. 

Again, since mA±nB=If (ma±^yib), the H. C. F. of two 
expressions is contained in the sum and difference of their 
multiples, provided that the multiplying factors {m and n) 
satisfy the conditions laid down above. 


Example 1 . Find the H.C.F. of — 2 and 

The process adopted in finding out H. C. F. is similar 
to one used in finding out the G. C. M. of large numbers in 

arithmetic. 


a 


a^ + a^ — 2 1 
— a 

a^ + 2a“ — 3 

a^ + a^ — 2 

1 ' 

-\-a — 2 

a^-l 

a 

— 1 

~ a 


a-1 

a — 1 

1 


a— 1 



the H. C. F. — u 1. 

Steps in the process. Divide a^4-2<2® — 3 by 2, 

the remainder -1. This remainder contains the required 

H. C. F. 

Divide by a^^i^the remainder in this case is 

This remainder contains the required H. C. F* 

Divide ‘1 by d — X* Since in this case there is no 

remainder, (t — X is the H. C. F. 

Example 2. Find the H. C. F. of a® — — 3a — 2 and 
2a^ — a^ — a^ — 3a^. 

The second expression=^2^(2a^— a'-^— a — 3). 

Since is a factor of the second expression but not of the 
first, therefore it may be neglected. The second expression 

thus left=2a^ — a^ — « — 3. 



-i 




Tgo matriculation algebra I 

Now the first expression, as it is, cannot be divided by i 
3a^ ~a^^a—3, untess we multiply it by 2, which is not a 

factor of the second expression. 



2a® — a® — a — 3 

2a® -j- 18a* + 18a + 16 

«s _ 4a®- 3a-2, 

2 ■■ ... .. 

2a® — 2a*‘— 8a*— 6a— 4 

2a® — a^— a*— 3a* 

-19a*-19a.— 

— a* — 5a* — 6a— 4 

2 

g a* + a + 1 

reft- j *» 

f 

2a'* — 2a.* — 1 Oa* — 12a — 8 
2a*— a*— a*- 3a 

— tt®- 9a®— 9a— 8 

— a® — a® — . a 

# 

- 8a®- 8a-8 

• — 8a® — 8a — 8 


— a 


-8 


I*, the H. C. F. = 

Note. The method illustrated above can be used with special 
advantage, where the expressions cannot be easily factorised. In 
this method it is necessary to arrange the terms in the expressions 
according to ascending or descending powers of a certain letter. 

EXERCISE 46. 


Find by the method of division the H. C. F. of : 

3^7^24. 16^4-16. 


1. 

a* + 6a* + 13a + 12, . 

2. 

a* + 7a* + 17a + 15,^ 

3. 

tf*-10a2 + 26a— 8, 

4. 

6a* — 5a*+4a — 1, 

5. 

2a* — 7a *^— 8a — 35, 

6. 

3a*+4a* —6a — 8, 

7. 

24a*-72a* + 54a2, 


2a* + 5a*+a— 2, 

9. 

a* + 4a*6— 8a^* + 24^* , 

10. 

a* — 4a* + 2a + 3, 

II. 

a*+a* — 6, 

12. 

a* — 9a* — 30a — 25, 

J2, 

2a* — 6a*+ 3a* — 3a+l 


+ 8a* + 19a 12, 

a*— 9a* + 23a — 12. 

3a* + 2a* + 5a — 2. 

2a* + 9a* -|- 16a 4- 21. 

36a* + 27a* -16a +16. 
16a*-48a* + 36a*. 

2a* 5a* — 4a + 3. 
a* — a^^+8a*3* — 8aM, 
2a‘^-9a* + 12a*-7. 

— 3a* + 2. 

a* + a^ — 7a* +5a. 

a* — 3a® + a®— 4a* + 12a— 4. 
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~ 14... 2«1-fe9«*+14a+3, 3a« + 15a3 + 5a* + 10a + 2. 

IS. • 12a*-30a» + I56a-,210, I5a* -2Sa»-|-14Sa-75.-.. 
Ta find expressions by 

this method, first we find the H. C. F. of two of the expres- 
sions and then find the H.C.F. of this H. C. F. and the third 
expression: and so on. The last H.C.F. is the one required. 

Find by the method of division the H. C. F. of: 

jf's 4 Ar®-i- 4 ar, — 7a: - 1 - 2 , 2x^ x'^ lx-\-2. 

17 jc*— 7a:-l-3, x^ — 5x^ 4-9a;— 9, x'^ — 4x^+4x—3. 

18 2ar» - 7x^ + 7x-2,4x^- 13x’‘ + nx-2.x*-3x>^+6x -4. 

19. x^ + 6x^y+9xy^ +4y^x*+ 9x^y -t- 280 :^== + 36ary » -f 16y« 

and or* -f 8ar=y -t- 2 -t- 22ary 3 + 8y«. 

20 . 3a:»-t-28ar*y + 52ary^-48y». 3a:^-l-4af*y-28ary* -l-16y» 

. and 3ar»-f lOor^y— 44ary*-l-24y». 

In certain cases the questions on H. C. F. can be done 
more easily by the alternate destruction of the highest and the 
Invest terms, as illustrated in the next example: 


Example 3 . Find the H. C. F. of a:* - or* -i -8 and x^ ~x ^ 4 
Let A=^x^ —x ^+6 
£ind 

Then A~J 3 =’~x^+x ^-¥4 [Divide. .t>F -? I' and call the 

result 

Again, [Divide by a:* 


or D=x^ +X — 2 . 

Now the H. C. F. of A and B is the same as that of C and D. 
O—C—x-^x-VZ. [Call it 

£-*> 0 - -x^-x^-Zx. [Divide hy-x and call the 
^ result 

or F x^ X -\r 2 . u 4 . ^ 

Now the H. C. F. of E and F is the same as that of 

C and b or that of A and but and F are identica . 
therefore ^^- 1-^+2 is the required H. C. F. 


lVote, This of universal application and especially useful 

wnen the co-efficients of 'the given expressions are cross-wise equal 
or related as tnultiples and sub- multi pies. 

V 

Find by the method of alternate destruction of j;he 
highest and the lowest terms, the H. C. F. of : 

'21. — 6^2 „2^-|-3 and 2jr* — 2^ — 3. 

22. x*^3x-\-20 and 5;^^ — 3jir3-l-64. 

23. x^ + x^ — Sx^ — 3x^2 and x^ — + 3^ — 2. 

* , 24. 2;tr® — — 9 and ^x^ + llx^ -^-31. 

25. 2:)^ — Sx^-\~3 and 3x^ — 5;r3 + 2. 

26. ;tr^4-ll;tr3 — 54 and^®4-lli'-hl2. 

^ 27. ^x^ *" 1 ^x ^ 4“ Sx — 3 and 9^^ —9^^ -f- SX"^ 2. 

Example 4. Reduce to the lowest terms 

. . - 

» 

The H. C. F. of the' numerator and the denominator when 
found by the division method or by the method of alternate 
destruction of the highest and the lowest terms is equal to 

(x^^x^-hx-3)^(x^ + 2x+3) 

the expression-^^3.^3^2^5^_3^^^^2^2;»:+3) 

'■ ■ '■ ■ • ‘ - ■ ' ■ ^ ■ 

.• . x+i'i 

I 

Reduce to the lowest terms : 

3;r +2 

-j- 3x^ — 4’ 

^x^ — 8jr^4- 5^ — 3 
12.^^ 4- 4^^ 4“-^+ 5 
;r^-13;r^ + 36 
x^ — x^ -~lx^ +;c4-6* 


4 


28 


30 . 


32 . 


34 . 


2 a:- - 13 ^ 4 " 18 


29 . 


31 . 


33 . 


2Ar3-llA:2 4-3A:4-27 

x^-\3x ^12 , 
x^-{-x — 2 

x^ — 4 a :'* — 4 a : 4 - 3 

X* — 2x^ — 2 a ‘^ — 2 a : — 3 
3a:^-14a:3-9a:-1-2 
2A:*-9A:‘‘*-14A:t-3‘ 
a:^ - 2a:=* - 25a:^ + 26Ar + 120 
a :^ — 4 a '^ — 19 a :- 4 46 a : 4 * 120 * 


35 . 


CHAPTER VIII 
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L. C. M. by H. C. F 


Let A -and B stand for two expressions whose H. C. F. 
is H. Divide A and B h'y H and let a and d be their respec- 
tive quotients. 


Then A~a. H ) 

B^b, H, j 

Since and ^ have no common factor, the.L. C. M. of 
A and B is obviously 

= a. H. b. 


Let L stand for the L. C. M<^ of A and B^ 


then 


b. 

(0 

or 

= A. B. 

(i'i) 

• 

% * 



(iii) 

or 

11 

- * - 




From (i), (ii) and (iii) we establish three important 
rules : 


(i) To find the L, C. M, of two expressions^ we have to 
divide eaeh by theivH C F, and multiply the product of the 
quotients thus got by theH. C, F, 

(ii) The product of the L. C. M. and the H, C, F, of two 

expressions is equal to the product of the expressions* s, 

(iii) To find the L* C. M* of two expressions we have to 
divide one of them by their H, C, /% and multiply the quotient 
by the other. 




’^^rople I. Find the L. C. M. of j:»-9x®+26^-24 and 

^-6x^ + llx-6. 

a * 


> Fi^ we find the H. C. F. of these expressions. 







-1 


•s5K'- 


A® — 6a* -t-llA — 6 ^ 

a®-5a;®+ 6* 

A® -9a* + 26*- 24 
A® — 6*® + 11*— 6 

— 5x—6 

' ' 5x—6 

-3*® + 15* -18 



-3 


• * lifUW rw' I 

sion is divided by the H. C. F., the quotient = a;— 1. 

, the L. C. M.=(Ar-lX;*:»-9j;®+26*-24). 

-^Example 2. Fhe H. C* P* of two expressions is x^7 and 
ftheir L. C. M. is -lOx^ +l\x+10. One of the expres- 
sions is x^ — 5x~li. Find the other, 

(x—7)(x^—10x^+llx+70)=(x^—5x—li)(2ad expres* 



(x — 7)(x^ — 10 jc®+11,*+70) 
the 2nd expression’=5 'x‘-~5x-ii 


(X- - 10*® + 11*4-70) 

(*-7)C*+^ 
jca,-i0;ca+ll;c+70 
x+2 


_ ^2— i?**4-r?5 


EXERCISE 47. 

Find the H.C.F..and L.C.M, of the following expressions : 
' 1. x^ — 5;c*+|9,»r — 9,*®+*® — 3*+9. 

. 2. a:®-2*?-13*-10, *®-*®-10*-8. 

3. 4;c®-10;(r®— l8jr+45, 6Ar®+8;r®— 27jr— 36. 

4. 2x*+x^—9x^+8x—2,2x* — 7x^+11x" — 8x+.2. 

5. ;«:■* +;r® — 9*® — 3a-+ 18, jr*+6*®— 49*+42. 

8** — 6*®— 8a-® + 9a;— 6, 16 a;* — 12a;® +20*®— 9 a;+6, 
7, A* — 2*®+'5a®— 4*+3, 2a+ — *®+6a;® + 2*+3. 

' 8. 15^3 _ 3iaA® + 5a»*+ 2a®, 6 a*„- 25«*® + 26a*** -a*. 
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, 9. The H, C. F. of two expressions is 5;r2-^2;r—l, their 

L. C. M. is 30^^ -h 13^^ — — 7^—1, and one expression 

is 10;r^-f — 4:r— 1 ; find the other. 

V. 

10. The H. C. F. of two expressions is their 

L, Ci M* IS "i” l)(3jr’““ 1)^4^ — X)i 3>nd one expression is 
3 ;i:^— + 1; find the other. 

11. The H. C. F. of two expressions is 1 their 

L. C. M. and one. expression is 

the other;- 

« 

.12. The of two expressions lis x^^Zx their 

L. C. M. 4S x^^-Zx^-ylx^^^x^^ex^+^Sx^lZ, and one 

expression is x^ -~2x^ -{- x'^ ~\-6x ^12\ find the other. 

* 

To find the L. C. M. of more than two expressions, first 
we find the L. C. M. of two expressions, then the L. C. M. 
of that L. C. M. and the third expression, and so on. The 

last L. C. M, is the on'e required, 

• • * • 

Find the L. C. M. of the following : 

13. x^ x^Zy x^ +3x zrxd x^-yx^ 

* 14 . x^+x^-\rx^ + l, x*—x^+x—l andx^-^2x*—x—2. 
x^::fx* —4x^^-.2x^ 4-6.r— 9, x*—x^ 4.'6;c— 9 and 

x*+2x3-Sx^-6x + 9. 


CHAPTER IX 


FRACTIONS 

1. To reduce fractioosdjto equivalent fractions with a 

common denom inato r. 

-r^iP 3y 42r 

Exampjle I. Reduce ^ 

equij^^ent fractions with the lowest common denominator, 

T^L. C. M?^f the denominators = a^^2^2(<2 + xXa— x) 
and the quotients obtained on dividing it by the denomina- 
tors are 6 ^c^(a—x), a^c^{a+x) and respectively. 

Hence we have^ ^ 

2x 6^c%a—x)2x 2b^e^x{a ^ x) 

a%a+x) ~ aH^c^ia+x)la-x) a^b^cHa+x^a-x)’ 

^ ' 3 y a^c%a+x) 3 y 3 a^£^y(a+x) ' 

b\a~x)~ aH^c\a+xXa—x') a^b^c\a+x){a~xy 
42 «2*®(42) 






«• 


.. n 


( ■ ■■ 


'BSS 


EE 


EXERCISE 48; 

Reduce the following to the equivalent fractions with the 

lowest common denominator: • ' 

1 3 ^ ^ ? i 

' J+T’ 4;r+4’ x^-2x-3' x»-5x+6' 

1 1 ^ . 

x^ '\-ax-\-a^^ x*+a^x^ +a^' ' 
d d^b db 

a^b' '^ci^ ’\‘(ib‘\’b^^ o®— 


5o 


\ 


6 . 


7. 


S. 


mu4cr/o^/s- 

■ 1 


1B7 


— (a+^);r — (a-{-^r)j:+ar x“ — (d-\-c)x -\~bc' 

1 1 1 


a 


^ c 


d(a — d^cy a(^a — b~\-cy — — 2ad* 

Example 2. Reduce to the lowest common denominator 


a 


a 


ax 


x-^'a a — x a’^ — x\ 

. Here we have to arrange the denominators in the same 
order,, 

X ~lxx 


Thus 


and 


;r ^(^a—x) x—a 
ax — 1 X ax — ax 


a^—x^ —(a^-!-x^) x^ — a^* 

The L. C. M, of the denominators when arranged as above 
=x^ — a^ and the quotients obtained by dividing it by the 
denominators are x+a, x+a, 1, and 1 respectively. 

Hence we have 

a _a(x-i-a} 
x — a x^ -~a^ * 

— X ~~x^x~j~ay 


a — x x — a x'^ — a'^ 

2 

stands as it is, 


a 


x*" — a 


ax 


— ax 


11. 


12 . 


' a^-x"^ x ^ — 

Reduce to the lowest common denominator : 

2 3 4 a-b 

a^b' b-a a-irb' 

Aa—b ^\a^b 4^1— 8«2) 


9. 


a — b a “I” b 


2ab 


l-^ab" 1+Aab' XSa^b^ - 1 ' 

3 4 5 


x^ — 5x4~^\ — 3x—2—^x^ 
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Addition 


- X y 

Exuinple 1. Find the value of h 


x~-y y~x 

c* ^ y - yx(— 1) - -y 

Since (y_x)x(-l) x-y 


we have 1 r 


x—y y~‘X jr— y x—y 

_ -*+(-y) _ *-y 

AT— -y x—y 

X y 


-Example 2. Find the value of 




x~y x-Vy 
The L. C. M. of the denominators =;t:^ — y^. 

X y _ xix-\-y') _ y{x~y ') 

" x—y x-^y jr®— y® jr® — y® 

_ j:(4r+y) — y(jr— y) 


jtr® — y^ 
AT* -|-y® 


AC* — y^ 


Example 3. Simplify 


x^ — 5x+6 j:®— 6jfs|t8 ;c® — 7x+l^ 


Factorising the denominators, we have v 

1 1 

the expression— 


. 

•m — 


(x-2Xx-3) (x-2)(x-^) (_x-3Xx-i) 
The L. C. M. of the denominators' is (x—2)(x — 3X-* 

- (x:—4)-(x—3)-2(x-2) 

L The given expression: ^-2X^-3)(x-4) — 

_x — 4 — j;+3— 2x+4 


(j:-2XArTr 3X^-4) 

— 2x+3 


• (j;-2X;r- 3X^-4) 

EXERCISE 49. . 


Find the value of : 


I. 


2 3 


3. 


X — 2 x-{~3 

.r+a X — a 


2 . 


< + * 


x—a x^a 


x~3 Ar-|-4 

L 1 + 





(4r,^y)®- 



r 

1 - 



FRACTIONS 


f. 

r 


H 




7. 


10. 


12. 


13. 


U 


15. 


16. 


or — I 

X--2 

^ + 1 

x+Z' 

1 


-\-ab 

^b^4-ab' 

1 

1 

H 

w| 

1 

2x4- 3y 

8x3+27y^' 

1 

* 

^ . 1 


9 » • 

- TK 

-2 


6. (1 4- jf) + 

X 


S. 


1 ~Jt* 


2 — y2 


(a-6Xa~c) (a-cX^-c) 

1 2 .3 

(a + dy'^rjTd)^' 

- 1 I _1 

^‘'-5jr+6 ;r*-9;«r+20' 
1 _ 1 
x^+3x-10 2x^-x-6' 
1 1 


II. 


a-\-b a — b 2ctb 
a — b a-^b b'^ — a 




— 2^+ 2 ^ 4 ;® — .5;«r+ 6 ^ — ar + 15‘ 

1 , 1 2 
j:*+7.ar + 12 jf2 + 9jr + 20 ;c2 + 8;r+15’ 

1.1 2 


17. 


x^+3x-\-Z x^^^+3 x^+Sx+6' 


18. 


19. 


2ar-3 


3x-4 _x+5 . 


^Zx^ .3 x^’^x-*^^ x^-^SX'^S* 

^ '1 1 ■ 2 

X ~i~5(tX{l X^ ^XXux ^ZSa^ x^ ~i~Z0(ix 

4 


#. ■ f 


Example 4: Simolify | 



+ 


a 


. . <* + l ' 3a + 2 ’ a-^2 

’Factorising: the numerators of these fractions, we have 
the expression- , - 

= (?g.-lKg'-H) , <'3g + 2)(a+'l) ^(2 -a)(2 + a) 

- - . 3a -\- 2 a~i-2 

= (2a 1) “f” 1) ~f-(2 — a) 

= 2«-f2 = 2(fl-^l). - , - 

Simplify : . . - ^ 


20 . 


. x ^~7x+1 2 :x^-^5x^~-6 


x—1 


+ 


x—4{ 


^“h'3- 

21. x^~h^—2 


x^ — 4x4-3 X 


4-2x’-3 x^^2x-\-l 



MATRICULATION^ ALGEBRA 




(3c + aY 4^2 ^2 „ 9^ “^(2^+ 3^^ - 


23. 


a * ^3 


^3-|_^3 


+ 


a~b 


24. 


CL 


— 1 a^ — 5a-\-6 1 

(^:^)2^^2_4a4.4"^^rri 


Example 5. Find the value of 


x^^3x-\-3 x:^ — 2;t^ + l 


X *4” f X \ 

Since it is not so easy to factorise the numerators, we 
actually divide each numerator by the corresponding 
denominator, 

The expression=(;tr2 — a: + 3)— (jv“-|-^— 1) 

=x‘^ — x-\-3 — x^ — x~\-\ 

= --2x:+4 = 2(2 — ;r). 


25. Find the value of 


26. Find the value of 


Example 6. Simplify 



jC^ +3;r2--4 . 



jr+2 


H" 


4: 


x-\-X 

2x^ ^x"^ X -\-3 


I 


x + 3 


’ , 3x^-^^~2x^Q 3;c3— 4;r^+4^-3 


x^-1 
1 


jr^ + i 

1 


2-7a«+l a® +2' 
Combining fractions having almost similar denominators 
we have the expression 


— 

\a®-l a®+l/ V«?-2 a® +2/' 

(a® +l)-(a®-l) .'(a®+2)-(a®-2) 

— d*-i pc:? 


+ 


1 4 

2(g^-4H4(a^-l) 

(a* — 1)(*^ — 4) 

_ 6(a* - 2) 

(a* - IXa* - 4)* 






FRACTIONS 


131 


1 ‘ 1 

Example 7. Simplify 


a + 3 a — 3 ' 9 — a*- 

Since the first two fractions have almost similar deno- 
minators, we combine them together and change the signs 
of the third. 

. • / 1 _L 1 \ ^ 

the expression = ( o )“ ^ 9 — 

\rt-f3 a — 3f — 

rt ■“ 3 ”1” a 3 

t 

‘ — 9 (I 

2a 6 


9 




—9 — 9 

_ 2(^-3) _ 2 
a'^—'9 a + 3 
1 a 


nxam pie 8. Simplify — ~ i <,« - 1 

' In exercises of this type, it is useful to combine the first 
fraction with the second, the result so obtained with the 
third, and so on. 

The expression = 

■w - - * 

a'* 


1 

1 

00 

rH 

1 

1 ^ 

a2 

2-1 

a^-l -a®-I 


1 

V_' 

a2-l 

JL l/ a^.- 1 


(a‘^ + 1) — a^ 


a 


^ a^-1 


• « - 1 


a 


I , ►v ^ 


a^-1 


a 


1 


a 


8 


a 


a 


Simplify : 
1 


a 


1 a 1 


+ 


a 


2 a-l-2 


27 . 
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28. 


29. 


30. 


31. 


33 


34. 


35. 


3 ^. 


38. 


39 


+JU- 


a — ^ 2a'- 

^ +i+-i..+ ^ 


a — 3^- a+5 a4'33 a — 5 


40. 




V ‘ 


a^ — l'^a^—3 a^+l 

a^-f- 3 

. 

3 2 5a 

«■ h 

• X 3-f X 

l-|-a 1 — a a^ — 1 

-2x l + 3x 

a-j-b 2ab 2a'^b^ 



1 

1 

«a» 

^9 

1 

m 



— +--^+ 


1 — a 

1 

a — 1 
1 


+ 


l+a l-i-a2 • 

« 

1 . a — 2 a-f-2 


+ 


a-fl a®— a+l a^ + a + l 




3 ^ 




43 


a 


a4rb ab — — b"^ 

1 a . 


+ 


+ 


or^-fa^ 
2 


x-\-a x^ — a 
X a a 

a — X a^-^1 a* — l 

1 , 2jr . 4x^ 

+ — =-: — s"r 




2x 


X* 


a 


a 


8 


Sx'^ 


x^a' or® — a® 

^Hint, Add and subtract ^ 


a — b 




a^b 


V7i + 


or.+ a 

2 b^ 


] 


a* — ab-\‘b’^ ^ab-\‘b^ 

1 2<ib 4a^b^ 


+ 


a^^ab^b^ a^-a^b^-^b^ 

Sa^b^ 



a 


re 




1 , ^+1 

"h 


43 . 


x+2 X 

1 




2_3;r+9 
1 


4- 


2x^4'X^X2 

x^+27 

1 


+ 


f (7t — V)n n(n4-^) (w-|-lX^^+2) (w +2X^+3) 


FRACTIONS 




I'D? 


Example 9. Simplify 




;c+l *H-2 ' x+3 x+A 
Combining the first and the fonrth terms and the second 
and the third, we have the expression 


^x-^l . ^x+2 + 


— ^-i-4— jr— l__o ^+3—^—2 


(x -h l)(x-\-^) (x-\- 2)(x‘+ 3) 


3 


(x-{- l)(;r 4-4) + 2X-^ -h 3) 

“ t r^-HV^4-4^ (x-\-2')(x-{‘3) f 


(x-hl)(x-{-4) Cx-h2X^-h3) 

_3 J (■a;-h2)(.:r + 3)^(^+lX^4-4) | 
I 4- il X-^ 4* 2)(:«’ -i- 3X;ac’ 4-4) ) 

^ 3(x^ -t- 5x 6 ~ x^ — 5x — 4) 

“■ (^4-l)(^-h2)(^-4-^(^4) 


'(x~{- l)(-v 4- 2)(x 4- 3X-^ + 4) 
Simplify : 

1 3.3 1 


44. 


4 =. 

x-\-2 x+3 x-\~4 x-\-S 

1 3 3 1 


45. 




46. 


:r4-4 ^4-2 x x — 2 

111 


47. 


;c4-l 

1 


;r4“3 

1 


X 4" 3 
1 


4- 


x-h7 

1 


48. 


x-\~a 

1 


x-^-b X — a 


4^ 


X — b 
1 


a ^^ 2b ^ fl2 4-2<&2 a2_3^2 ^24-3^* 


3. Complex and Continued Fractions, The process for 
the simplification of complex fractions in Algebra is similar 
o the one in Arithmetic. In Algebra, however, the process 
s generally shortened by the application of factors. A few 
examples given further illustrate the method of simplification. 

7 ' ' 



Iff A THICVtA TION AL GBBRA 




Example 1. Simplify 


a b 


2^ 


a 


— 2.(ib 



The fraction = 


ab 




(a — by^ 


ab 




d^b^ 


__ ab(a — b) 


a-i~b 


a-j- b 
a — b 




''ample 2. Simplify 


a~b a-tb 


a^^b . a — b 
-r 




a — b a H” b 

a-^b a — b (A^~\~b'^^ — ^a.b 

~b a-f-b 


a 


a® — b^ 


d^ — b^ - 

a -f-b ,a b “h(^ — by^ b^^ 

a^b a~\~b — b^ a^^b"^ * k 



Hence the given fraction — — ^2(gg-f 

— ^3 g2_^ 


a 


-s- 

r 


4ab 




g* — 

2ab 


X 


g2_^2 


2{a^+b^) 


a^ -|-^2r 


Simplify : 


EXERCISE 50 


1- 


1. 


l-^-x 


^ + - 


2 . A-1 x-\-l 


l-|-:r 

1 ~{~x 2x 


3. 


1 — AT 1+X 


X—'li 

X -J- 1 


JT—l 


1 —X j 2x 

l^x l^x 


■ ; ./(i 

* 5 4 m 


X- 1 


x+1 




"J. 


& 


4 . 



5. 


II. 


12 . 


14 


16. 


17 


18. 


FRACTIONS 




x~\-y x^-^y 


y x^—y’^ 


^”j“2 -1 

X "1“ i X "4" 3 

i ,x+ i 

T 


f r* 


x-Vy X 
1 


-h 


x^—xy^y'^ x"^ xy y'^' 


(mr- 


x-\-y .x—y 

x—y x-yy 
2 




8 . 


x~\'^ x>~\~ 3 

2 T 

X 1 

X 

6 , 

X hi 

X 

V3 — <«3 


x-k-o, 
X — a 


10 . 


x—y 


+ 


—X 


x±y^x—y 

x—y x+y 




x-hy 


X 


y+^ 


1 + 


2 — 


X 


2-yX 


x-hy 


I y-^ 1 


y^2 


2-\~X 


x—y y —2 
\-\'Xy \-\-y2 


x-^-y x -\-2 


1 - 


(x—y){y— 2 ) 

{l-txyXl-hy^^) 

1 + a -{ — — 

a ^ a a 

i-i'“ 

a 


13. 


X—xy X—xz 


1 + 


'{x-^-yXx-^TZ) 


(X—xyXX — xz) 

^a— 


a ^ a 


1 1 

- 1-H~ 

a 


15 


a-hl a — 1 


a^-X 


2 +- 

r* 


a 


-r 


a 


<z-rl 


a -h 


a 


“h 


1-3 

a 


1 „ £ 
a-X 3 


/ i \/ 

X . ad X 




- l+l 

a 6l\ 


1 \ 
^ , ad 

a'*T-l 




y^ 


A-i 

a d j d'^ 

x—y ' 



X-\~xy X—xy 

U (x—y^ x^x—y) 

1+xy • 1—xy 


> j ^ 
\ 1/ -ir/* 
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In Algebra, for the simplification of a continued. fractiMuj. 
we begin from the bottom and ‘g:o upward, step by' step, as 
in Arithmetic. 

a 

Example 3. Simplify . 


a — 


a 


a — 




The expression = 


a 


a 



a— 


a-\-a^ — a 


a — 


a 


1 •^CL 


1 


a 


a 


a — 1 X 


1 


a — 


d 


a 


a 


axa^ 


or — \ — a 


a* — a — 1 


a 


a 


^ — a~\ 



Simplify : 
I 


20 . 


j*;— 




x—l 




1 

X ^ 

X 


I - 


x-{-l 


21. 2- 




22 . 


1 - 


!»' 


2 - 


l^x 


1-h 


1+ 


2d-a 


a—d 


23. 


a 


^2 


a»-l 


24. 


1 - 


a-t- 


a-{-l 


a — 


b- 




’4 


• fit 

f 



■. 




a' 


'1 







! 


FRACTIONS 


^ r 


iSif 


25. 


27. 


? » 


1+^ 


26.- 


1 ■“ 


1 -{- X — 




^ * 

-* i 


2x^ 


j;2 J-y2_ 


4:xy(x — y) 




C^+J') 


(x—y)^ 

x-i-y 


1 


28. 


1 -\~x-{- 


1 


1 + 


2 -r-X + 


^X 


3-2x 


29. 


X-{- 4 : 


_ 5(;r4-3) 


JC-+ 4 — 


4-4 
^ 4-1 


30. 




y+ 


y-h 


y— 


y— 


y-\- 


It is sometimes useful to decompose a given fraction into 
two parts, one integral and the other fractional. Such 

decomposition is illustrated by means of the examples given 
■below: 


Example 4. 


x±3_(x^2)A-5_x^2 5 

x-2’" ~{x-zy x-z^ir^z 



Example 5,- 


2£^_2(;r-|-5)— 13 
X -1-5 ;r-|-5 

_ 2(x-<r 5) 13 

^+5 x-{-5 



o 




X9Q 
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2x^^Sx—l 

Example 6. J^ove that — — ;i =2^4-1 — 




x-3 


x—‘3 


x^3\2x^ - Sx—l(2x 4- 1 
. )2x^-%x \ 


x~l By actual division we obtain 2;rr4-l 
x—3 as the quotient and —4 as the remainder.. 

If the numerator be of a degree lower than that of the 
denominator, even then the decomposition is possible, as 
illustrated below ; 

I^Hii 

Example?. Prove that ‘ * “ 


3x 


3x 


2x^^l 




2^2 + 1 




2;r2-|-l 14-2^ 


= 3x— bjc® 4- 12;c® — 



24jtr^ 

1 4 " 2x^‘ 

[By actual division.] 

=3x-Qx^-^12x9-^^. 

In such cases, the division can be carried on to any 
number. of terms and the process can be stopped at -any step 
by annexing to .the quotient the fraction whose numerator is 

the last remainder and whose denominator is the divisor, 

- • - ^ ■ * 

Thus if we had carried the quotient to four terms, in the 
above example, we would have got - _ 


3x 


= 3x-^x^^l 2x^ - 24^’^- 4^ 


48;tr» 


* 

0 ,^ 


2;i:2 + l •. 2;*r2-hl* 

Express the following fractions in. a form partly integral 
and partly fractional : • 

2jr4-5 3x — 4 


31. 

^4-7 

x4-3 

32. 

x^7 . 
;r— 3 

33. 

35. 

3;r— 5 
x~3 

36. 

2^~ r 

37. 

39. 

Sx—7 

40. 

x*-l 

41. 

3x-2‘ 

X 4“« 


x—1. 
4jir— 9 


34. 


38. 


^ 4“ 2 
6jc-1 


2jr4-l' ar4-2 

^x^ 4- 4jf2 ^ 8;*: 4- 1 


' I 


fractions 


Prove, that 
1 


42. 


43 . 


44 . 


45 . 


46 . 


47 . 


48 . 


^49. 


4 .; 




♦so. 


\-x - 


— « fc.. ^ t . V ^ 

= 1 + X + X-+X^+:^ 


.V 


— =- + ^+^'+- 
X — 1 X ' ^ 


1-x 
1 


1 ' — 


l-\'2x 
1 

2x^1 
1 + ^^ 


^l—2x-{'^x 


2 


+ 


x^(x^ 1) . . ^ 

. i . 

Sx^, 
l-{'2x 

1 


~~ 2x ^x’^ Bx^ Bx^(2x-\rX) 
= l-{-2x-^^x^^Bx^ -\r -/ 


x^r6 X±Z ^2 

;«r+4 ^ jr— 4 


(1— .*) 


4ar 


x‘^-lQ 


^^ + 7 6;r^-8;r + ll _ ^ 


2ji:- 1 


3;i: — 1 


^x-11 
Bx‘^ — Sx-V^ 


Bx^6 




(x + l)(x+2Xx+3) (jc+iXx+2) ■ (x+1)(a-+3) 

^ 1 

x-\-2 

(^-IXx-ZXx-Z)^ {x^-2%x~3) ' ix-lXx-^) 

x~{-3 

(x-lX^- 2 )'- 


3x^—.14: 


^ + 1 


+ 


*5!. Apply the identity 


= Ji-jr x-^ x^ -{“ 


2-x 
1 


l~x 


in Snding the approximat 


value of tt-t: to 3 decimal places. 

0*9 



SIMULTANEOUS EQUATIONS OF THE FIRST 

DEGREE AND PROBLEMS 

i 1 . Let us consider the equation a: + y 7. 

It is not an identity,, for it is not satisfied by any values* 
of X and y ; xs^S and y — 5 will not satisfy it. 

But if we assign any value to x and the corresponding 


value to y, as given in the following table. 


X 

0 

r— 

1 

2 

3 

4 ■' 

5 

6 

7 

8 

? 

10 

y [ 

7 

6 

5 

. 4 ' 

3 

2 

1 

0 


-2 

-3 


the equation is . ^tisfied. As the number of such .pairs 
of values is unlioalted, such an equation, is called an iadeter« 
minate equation. 

^ Again, if we take another equation 3, w6 find that 

it is not an identity, lor it is not satisfied for awy values of 

X and y ; c,g., ^=*7 will not satisfy it. 

•- 

But if we assign any value to jc and the ’ corresponding 
value to y, as given in the following table, 


X 

0 

1 

2 

3 

4 * 

5 

6 

7 

8 

9 

10 

. 

y 

-3 

-2 

-1 

0 

1 

2 

3 

4 

5 

6 

, - 

7 


the’ equation* is satisfied. As the number of such pairs of 
values is unlimited, this equation is also indeterminate. ' ^ L . 
-T' It is important to note that in spite of the fact that both j 

the equations xAry^l and ;r—y = 3 are indeterminate »• 

* • ■ 

when considered separately ^ yet there is one valtu of x. tx,. 5 - ^ 

m * 

and one value of 2 (see the above tables), for which: 

they are simultaneously true. 


1 




SIMULTANEOUS EQUA TIONS 


• f * 




Such equations for which we have to find a common 
solution are called Simultaneous Equations. 

^ There are three methods of solving simultaneous 
equations involving two unknowns, as illustrated below ; 

Example 1. Solve the equations 

3x-\ry “17 
lly “ 37 

37-Sx 

y= - 




From (i) we have ^ 

.. (ii) • .. - 


(•) 

(») 

(iii) 


11 


(iv) 


Equating the values of y from (iii) and (iv), we have 

37— 8x 


or 

or 

or 


187-.33;tr=:37-8,r 

^25x^^150 

x=6. 


Substituting the value of x in (i), we have 

0r 3x6 + y=17 

^ or y= — 1. 

Thus we have ;ir=6 and y = — 1, 

This is the first method* It consists in expressing one 

« 

variable in terms of the other in both the equations and 
equating the results. 

EXERCISE 5K 

Solve the following equations ’ by the above method : 


I. x^2y==2 ■) 

Sx+5y=4, ) 

3. x-^5y = 13 
- 2x 

5. 2x-{'5y=7 


7.} 


-5y = 13 ) 
— 3y = 0, j 


8y-h llx 


\ 

= 19. f 


7. 5;r-l-3y = 47 


3x-^5y 


i71 

1- j 


2. 4jc— y=6 
3xr- 2y = 

4. 3:r— 4y = 0 ) 

2x -f“ 3y = 17 . I 

6. 3x-^4y = 19 > 

6;^;— 5y = 25. j 

5. 3x:— 2y = 10 1 
3;v4*4y = 12; / 


202 


• MATRICULATION ALGEBRA 



x^ay^b > 
ax — by^c, S 


10 . 


i(x—y)=i(y—l) ) 
1(4^:— 5y)=;r— 7. j 


Example 2. Solve the equations 

5x-\-y=l^ • ... •” (0 

15x-\-6y = 5^, ... ‘ (ii) 

C rom (i) 

x^ow substituting this value of y in (ii)i we have 
: l5;*r-l-6(-5;c4* 14)^54 (iu) 

or 15;t— 30^4-84 = 54 
or --15:c= — 30 

or x=2» 

To find y, substitute this value of x in (i) 

5 X 2 4" y = 14 ' 

>^ = 4. 

x^2 

y 

• This is the second method. It consists in expressin 
one variable in terms of the other in one equation oniv- 
.and substituting this value in the other equation. 

Solve the following equations by the second method: 


• * 


“ ^ I is the required solution. 




11. 


= 9 ) 

= 10 . ( 



3x -\-2y = 9 
.r 4- 3y 
4;r4- 7y = 62 ) 
3y-2x = S, J 

7^:4' 4y = 5 ) 

5x-\’6y = 2, I 
3x ^9y~-^2 = 0 I 

2;c-4y4-2 = 0. S 


12 < 


■is. } 


H. 


16. 


18. 


75c — y = 5 
2;r4-3y 

2;t -I- 5y 4- 7 = 0 I 

3:r4-7y4-10=0. } 

3y = 7(;r-l0) 1 

2(A:-5) = 3(y4-10). J 

7+jr 2:*— y_ 2 j ,_5 


5 

5y — 7 


■4 

3 


= 18-5;i:. 


U3x-2y)=i{2x~y)f3 . j 


J(5;ir-4y) = i(4x-3y)4-3 
ax-\-by=c 
a^x-k-b^y 
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Example 3. Solve the equations ' '' 

. ■2x+iy = 20 : . ... 

S.*-— 3y = 14 

Multiplying'(i) by 3 and (ii) by 4, we have 

9;c+-12y = 60 
20x-12y = S6 

Adding (iii) and (iv), we have 

29itr=116 

X—4:, 


I 


(i) 

(ii) 



Substituting this value of x in (i), we have 

3x4 + 4^=5 20 


or 

or 




B 

2 . \ 

4 ) . 

9 the required solution. 


This is the third method. It consists in equalising the 
co-efficients of one and the same variable in both the 
equations, then by subtraction or addition deriving an 
equation involving the other variable only. 

This naethod is more frequently used than the other two : 

Note. It is important to note that in each of these methods It is 
essential to eiiminaie or get rid of one of the two variables and thus 
to derive an equation involving a variable. 

m 

Solve the following equations by, the third method 


21. 

X + y = 14 1 

22. 

X — * y=12 


— y= 6. 1 


+ y = 26. 

23. 

2x + 3y— 28 ) 

24. 

4x — 2y — 12 

'■ 

3x — 4y=-9. j 

• 

5x + 3y=26. 

25. 

6x + 7y=32 ) 

26. 

7x — 8y=— 22 


9jr + >' = 29, f 


llx-:-10y— 4, 

27. 

32x-^l5y^62 ) 

28. 

13x-lly=32 


18;r— 13y = -8. f 


1^*^+ 7y=96, 

14 
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ix + ’4j'=l’2 } 
S-Lr -•02v=-01. ( 




30. 




1 -ft 

1 1 o 

12 *' 


!F 


31. 

32. 

33. 

34 . 


lx ~-Zy—Sx-\‘y^22, 

14x-h3y=6;rH-15y=48. - 

6jr' -h5y=s7.Jt-t-3y4-l = 2(;r-f6y— 1). 


3?— y_y— 1 
3 4 

4.r— 5y 


35. 


3y 


x^l. 




y2->rx _ 2x^y ^ 

* *“^1 


36. 

37. 

38. 

39. 

^0. 


X^-4=4+4-1-22. 

4 5 5,4 

3;r— 2y-t-2 = 5.^^— 3y + 1| — 6j»:-^y--4J. 

m CN_. O 4y— 3 _a:-|-10 

l(x-S)-y~2, — 2 — g-. 

7(2y- 3*) - 2 = 2(9;tr- y), 4.r- 2y = 2(4r + 3) - 12. 
a;c-|-^y = i:, {a—b')x-\~(a—c)y=d. 




Simultaneous equations involving the reciprocals of the 
-variables may be solved as they stand, without clearing them 
of the fractions. . ; - * . > 

Example 4. Solve the equations 


2 3 

-4-— =2 

X y 

5 2 

-+-1=3| 

xy 


#*« 




* « « 


t 


(i) 

(ii> 


Multiplying (i) by 2 and (ii) by 3, we have 


i 


— H — =4 
y 

y 2 


• # • 


« • ft 


« «» 


(i-i> 

(iv> 


Subtrrcting (iv) from (iii), we have 


=-^and;ir=2.‘ 

X 2 * 
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T 


•o5 


Substituting this value of x in (i), we have 

2 3 

-+- = 2 
2 y 




or 


- = 1 and y=3. 

y 

x=2) , " 

^3 I is the required solution 


Solve the equations ; 


4h 


2^+ -=5 
y 


43. 


45. 


47 



42. 


44. 


2 11 
y 12. 

X y 

3 
9 

3x 43/ 12 

A-Z =1 

4 ^ 6 >/ 3 ' 


- = 23 . 


46. ~ = 




When the co-efficients of ;rand y are interchanged in two 
simultaneous equations* it is useful to employ the method of 
addition and subtraction* as illustrated below : 

Example 5. Solve the equations 


4.*--i-7y==49 
.7^-f-4y=61 -• 
Adding (i) and (ii), we have ’ 

llx+lly = 110 
or x-l-y = 10 

Subtracting (i) from (ii), we have 

3;r^3y=12 

or jr— j/=^4 


• « * 


• * * 


* m * 


(i) 

(i*> 


.i 


(ill-) 


• it 


• « * 


(iv) 


ao6 
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49. 


50. 


51. 


52. 


53 


54. 


> } 


55. 


Sx -^5y—60 ) 

5;t:H-9>'=52. ) 

l7y-\-6x=2S^ I 
17 ;^:-i- 6 y -f- 5 = 0 . j 

^■*'+^y= 2 . j 

iSx — S7y = 172 ) 
57x—43y = 252. t 

V 




* * * 


(0 

(ii) 

(iii) 



Adding (iii) and (iv) and subtcac 
have 

x^7 and y=3. 

Solve the equations : 

48. lO^c + lly— 20 1 

llx-^lOy^ZZ. S 

ll^-h 3 y = — 21 1 

3^-hlly=35. S 
3x-\-20—4y-^10 1 
4(^-l)=3(y— 3). 5 

ax -\-by=^nt 
- I _ ^x (^y 

2. Simultaneous equations involving three unknown 
quantities. 

Example 1. Solve Si* + ^+22=13 

> :*‘-h4>r-}-32r=14 

2^ -h 3y -I- 4£r=: 16 

Multiplying (i) by 3 and (ii) by 2. we have 

9^ + 3y -h 6.3r = 39 

2jc;+8y-l-6^=28 ••• 

Subtracting (v) from (iv), we have 

7^— 5y=ll ... f 

Again multiplying (ii) by 4 and (iii) by 3, we have 

4^-l-16yH-12^=56 ... 

: 6jr+9>'4-125r=48 ... 

Subtracting (viii) from (vii), we have 

— 2x~^7y'=^^ ... 

\ Multiplying (vi) by 7 and (ix) by 5, we have 
^ , 49jf— 35y== 77 

— 10 ^“l- 35 y =40 

« 

Adding (x) and (xi). we have ' 

1 2Qx=\\l ■ 

or :c=3. 

Substituting this value in (vi), we have 

21 — 5v=ll. J’=2 


(iv) 

(V) 


Cvi) 


(vii) 

(viii) 


(ix) 


« « * 


« 


(x) 

(xi) 


i 


^ * 


* # 
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Substituting the values of x and y in (!}, we have 

9+2 + 2^=13, ^=1. 

Thus ’ ' x=3, }'=2 and z=l. 


Example 2. Solve y-{-xf= 17 

• ft • 

... (i) 

z-\rX—X^ 

• *• 

(ii) 

x^y—XX 

ft • • 

... (iii) 

Adding (i), (ii) and (iii), we have 

2(.^-hy+‘^)=42 

ir4'y+^=21. 

ft *• 

... (iv) 




Example 3. Solve ' 


* • • 


4 • • 


2-\- X 

zx 


~ 4> or i =4 

X z 


mm m 


Adding (iv), (v) and (vi), we- get 

2(i + i+l)=12 

^ X y z * 

i 1 1 ^ 

or — 4" — “f~ — = 6 ... 

X y z 

Subtracting (iv), (v) and (vi) respectively from (vii), 

we have — = 3, /. = -=- 

z O 

= 1, X— \ 

X 




i = 

y 


m * 




(i) 

(ii) 




Subtracting (i), (ii) and (iii), respectively from (iv) , we have 
' jr==4, y==7, 2r=10- 

xy _ 

jtr+y 3 
yz _ X 

zx _ 1 

Taking the reciprocals of (i), (ii) and (iii), we have 

x-^y 

3, Of" — |- — ^=3 ... 

xy y X 

=5 o, or^~ “f" *— =s 3 

yz z y 

^ 1 



(iv) 

(v) 

(vi) 


(vii) 
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Example 4/ 'Solve x-\rcty-\ra^z-^o!^ 

X'\rby-\-b‘^z^b^ 

x-\-cy-\rC^z 

Subtracting (ii) from (i), we have 

y{a — b)-\-z{a ^ — = — 
or y z{a-^ t>)=^ ab -\- b"^ 



« « ♦ 




(i) .L 


(tv) 


Subtracting (iii) from (ii), we have 

y(b — c)’\' zip^ — c^') = b ^ — 

or y-^^b-{-c)^b^ + bc-\~c^ (v) 

Subtracting (v) from (iv), we have ' 

z(a — c)^(a^^c^)-\-b(a--(:') 
or z=a-\-c-\-b 

Substituting the value oi z in (iv), we have 

y-\-(a~\-b']-c)(a-{- b)=a^~\-^.-]rb^ 
or y= ~-{ad-^bc-{-ca). 

Substituting the values of y and z in (i), we have 

X — a(ab-{~bc-\-ca)-{-a‘^(a-\- b-\-c) = a^ 
or x=abc. 


EXERCISE 52. 


Solve the following equations : 

1.. X— y+ z=l ^ 

" X— 2y-\r^z==8 > 

X — 3>/4-9-2r = 27. 3 

3, X — 3yA-2z=l^ 'I 

2x~-Ay-i- z=4 > 

3;r-l- y — 5z = — 11. J 
5. x-i-2y-i-3z—22 ^ 

2x—3yA- 2=5 1 

3xA-4y—22=7, J 


2. x+2y-\-32=14: _ - ^ 

2Ar+3y-l-43' = 20 i' ;^r 
S^-f- y-i* 62 ' = 23. J' 

4. X— y— jsr= — 2\ ^ 

x-\r yA-^2 = 7 > 

5.sr-b6y-^4^=:32. ) 

6. ;tr-l-2>^-{- 3-3r = 20 ^ " , 

. 2x-\-3y-‘5z— — 7> 

4Ar— 5y+7^ = 21. i .> 

* f- 
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7 . 


9. 

10 . 

11 . 


12 . 

13 . 


-+-+ 1=6 \ 8 . 

X y s 

l-l + i.8 

X y z 

3-1 + 1.10 

X y z 
j;rH->' = 20, >'+2-== 16, 
x-\-y~ 2 a, y + z^Zb^ s^x^Zc. 

— + — =1, i— [-^1=2, L~4: 

X y y 2 2 X 

i-+i 

X y 


1+— - — = 2 
X y 2 

3_1+A = i8 

X y z 
2 3 . 4 

— T“ — 

X y 


2 

\ I (. 




= a. 


i + i-«, 

y 2 


— a:=8 *\ 

y=12 > 
— ar=16. ' 


14. :r— 3y+^=-3 > 

y— 32f-f-;t:= 1+ * 


1 +1 

2 X 

y4-5 '— a:=8 

^+y— ar=i6. ^ z — Sx-i-y 

15 . ay-\-bx=:Cf cx-^^az^b^ bz cy ^a, 

\HinL Multiply first by c, second by ^ and third by a.] 
x+y__y-jr2_2-{‘X_ Z 


= i. r 

= -7. J 


16. 


V. 


xy 


yz 


2X 


17. 

2x-\rSy — Sxy -j 

18. 


3yH-42r=7y2r ( , 

42- + 5jr = 92';r. J 


19. 

j*rH- y = axy "j 
y-\-2=by2 > 

20. 


2~]rx = czx. J 


21. 

x~\- ay-\-bcz — a^-\ 

1 22. 


x-\-by-\-caz=b^ j 

> \Hini. 


X cy abz = c’^\ ] 

« 

^ tions 

23. 

^(^+y+-3') = 60 

> 


y(;r4-y + 2') = 75 

> [Hint. 


-3'(^+y-i--2') = 90. 1 

1 

. ' 



Zxy = 4(^+ y) 

2^2r = 3(;r 4- -?) 

5y0= 12(y4-^), 

jr — izy a =- a 3 
^ ^3 

iry-f £-22r=i:3. 

xy = 20, y^r = 24, = 30. 

Multiply the three equa* 
tions and take the square root.7 

t 

Add the three equations,] 


24 . (.^ 4 -y)(y+a) = 96 
(y-Vz^iz+x) 
(,z-^oc){x-^y\ 


= yb ^ 
=80 V 

= 120. J 
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Example 5. Solve x^y^lO 

xy=24c 
g — ( X'+3^^^4xy 

or AT— y — 

= ^02-4.24 


• • « 


«•* 


(i) 

(«) 


= V100-96=V4=2. 
Adding (i) and (iii), we have 

2x~12t x~Sm 

Subtracting (iii) from (i), we have 


(i») 


• •• 


2y^S, 

Thus x=6 

Solve the equations; 


and 


y = 4. 
y=4. 


25. 

x-{-y = ll ) 

26. 

x^y=:17 1 


00 

CM 

(1 


;;r>^=60. ) 

27. 

x-y= 7 1 

28. 

x^y=5 > 


:ry=120. J 


xy=84.. J 

29. 

^+y = 15 ] 

30. 

X— y=4. ) 


xy = 56. ) 


xy—11, ) 

31. 

x~\'y=^a ) 

32. 

X — y^m ) 

‘ 

xy~d^, } 


xy^n^. ) 

33. 

-i+A = Z 

y 34. 

1 _ 1 _ 3 


^ y 12 

i 

X y 10 


1 _ 1 

r 

11 


xy 12’ 

J 

: xy 10 ' 



3. Problems involving simultaneous equations. 

Example I. Find two numbers such that four times the 
£rst added to three times the second is 93 and the excess of 
•three times the first over twice the second is 6. 

Let .x.be the first number, and y the second. 

Four times the first -l- three times the second = 4*: +3j», 

the first equation is 4x+3>'c= 93 (i) 

The excess of three times the first over twice fee second 
^3x-2y, 
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the second equation is 3jr— 2y=6 .. 
Multiplying (i) by 2 and (ii) by 3, we have 


8jr-i-6y=186 
9;r— 6^ = 18 

Adding (iii) and (iv), we have 

17^=204, A ;i:=12. 
Substituting this value of x in (i), we have 


48 + 3y = 93, >^ = 15. 


... (ii) 

■ 

... (iii). 
(iv) 


Hence the two numbers are 12 and 15. 

Example 2. A person sold 9 chairs and 6 tables for Rs. 90. 

>» 

Again he sold 8 chairs and 5 tables at the same rate, for 
Rs. 77. Find the price of one chair and one table. 

Let Rs.jxrbe the price of one chair and Rs. y the price of one 
table. Since the price of 9 chairs and 6 tables =Rs. (9ji: 6>^), 

the first equation is 9x+6y=90 ... ••• (0 

Since the price of 8 chairs and 5 tables = Rs. (8x~\-5y')y 

the second equation is 8;r+Sy = 77... (ii) 

Multiplying (i) by 5 and (ii) by 6, we have 

45.a;-j-30y = 450 ... ...(iii) 

48A:+30y=462 ... ... (iv) 

Subtracting (iii) from (iv), we have 

3;t:=12, .*. x = 4:. 

Substituting this value of x in (i), we have 


36 + 6^ = 90, .*. y = 9. 

Hence the price of one chair is Rs. 4 and the price of one 
table is Rs. 9. 

Example 3. A fraction becomes equal to ^ when 1 is sub* 
tracted from its numerator and it becomes equal to J when 
8 is added to its denominator. Find the fraction. 

Let X be the numerator and y the denominator of the 
fraction. 


^ f ' 
1 \ 

a 


then 


x-l _ 

y 

3^— 


1 

3 

3 


s . 


f . 



1 


or 
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and 




(ii) 



^ i 
y+8 4 

4jr— y=8 

Subtracting (i) from (ii), we have 

x=S. 

Substituting this value of x in (i) , we have 

15-y=3 
or >/=12. 

Hence the required fraction is 

Example 4. A number consists of three digits whose sum 
is 17 ; the middle digit exceeds the sura of the other two by 
1; if the digits be reversed, the number is diminished by 396. 
Find the number. 

Let X, y and z be the digits in hundreds, tens and units 
place respectively. 

Since the sum of the digits^x +y-hz, 

^+y4-£r=17 ... (i) 

Since the middle digit y excels the sum of the other 
digits X and z by 1, 

y=x-\-z-^l 

or x—y-hz= — l ... (ii) 

Since the actual number is ICOx-^-lOy-^-'z and it becomes 
100z-\-10y-{-x when the digits are reversed, 

A . (100jtr+10y+a)-(1002r+10y-h;r) = 396. 

, Simplifying and dividing both sides by 99, we have . ' 

' fWv’v<C>n ' — Z — ^ 

Adding (i) and (ii), we have 

2^=16 

or x+z=8 

From equations (iii) and (iv), we have 

x^6 and z=^2* 

Substituting the values of x and z in (i), we have 

6-hy+2=:17, /. >^=9. 

, .Hence the required number is 692. 








(Hi) 


(iv> 
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EXERCISE 53. 

1. Find two numbers whose sum is 39 and difference 
is 7. 

2. Find two numbers such that three times their sum is 
84 and twice their difference is 4. 

3. Find two numbers such that four times the first 
added to the second is equal to 96 and the excess of three 
times the first over the second is equal to 51. 

4. Find two numbers such that three times the first 
added to fotir times the second is equal to 114 and four times 
the first added to three times the second is equal to 117. 

5. Two decimal fractions have their sum equal to *56 and 
three times their difference equal to *24. Find them. 

6. A straight line 21** in length is divided into two parts 
such that six times the first part exceeds four times the 
other by 12'' Find each part, 

7. The sum of three numbers is 77. Three times the first 
added, to the third is less than four times the second by 3. The 
excess of the third over the second is 18. Find the numbers. 

8. The sum of two numbers is increased by 10 and the 
result divided by 8; the quotient is less than their difference 
by 1. Also .J of the greater is greater than of the less by 
Find the two numbers. • 

9. Find three numbers such that the excess of the firsr 
over the second is 8, the excess of the second over the third 
is 4, and the sum of the first and the third is 28. 

10. A and B have Rs. 320 between them, A gains from 
B ^ ol B's money. Then B gains from A Rs. 16. Each 
has now the same amount. Find the original sum of each, 

11. Find three numbers z such that x increased by 
h oi y^y increased by ^ of and z increased by J of x may 
each be 250. 

12. 25 horses and 12 cows together cost Rs. 2,350 ; also 18 
horses and 15 cows cost Rs, 2,010. Find the cost price of a 
horse and a cow. 
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13. 16 maunds of wheat and 6 maunds of rice together 
cost Rs. 89, and 24 maunds of wheat and 15 maunds of rice 
cost Rs. 166 8 as. Find the rates of wheat and rice per maund. 

14. The price of 12 tables and 20 chairs is Rs. 164 and 
the price of 15 tables and 24 chairs is Rs. 201. Find the 
price of a table and a chair. 

15. A certain fraction becomes § when its numerator is 

diminished by 1, and becomes ^ when its denominator is 
increased by 5. Find the fraction. , * 

16. What fraction is that which becomes 1 if 1 be 

added to its numerator and becomes J if 1 be added to itf 

denominator ? 

17. What fraction is that which becomes | if its 

numerator be doubled and denominator increased by 9 and 

becomes J if its numerator be increased by 7 and denomin?- 
tor doubled ? “ 

a 

18. If the denominator of a fraction be added to the 
•numerator and the numerator be subtracted from the deno- 
minator, it becomes 2|. The denominator of the fraction 
exceeds twice its numerator by 1. Find the fraction. 

19. The denominator of a fraction exceeds the numerator 
by 4, and if 5 be taken away from each, the sum of the reci- 
procal of the new fraction and four times the original fraction 
is 5- Find the original fraction. [B. U. 1892.] 

20. A person bought a horse and a carriage for Rs. 810; 
if the price of the horse were 10% more and that of the 
carriage 10% less, he would have to pay Rs. 799. Find the 
cost price of the horse and also that of the carriage. 

21. A person sells two articles together for Rs. 46, 
making 10% profit on one and 20% profit on the other. If 
he had sold each article at 15% profit, the result would have 
been the same. At what price does he sell each article ? 

(C. U. 1891.) 

22. A person has two horses and a saddle worth Rs. 95 ; 
if the saddle be put '>n the first horse, his value becomes 
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double that of the second ; but if the saddle be put bn the 
second horse, his value would be less than that of the first 
by Rs. 125. What is the value of each ? 

23. A number of tw 9 dig^its when divided by 5 gives a 
bertain quotient and a remainder 4 ; when divided ■ 
by 8, gives another quotient and a remainder 7. The digit 
in the tens place is equal to the second quotient diminished 
by 2 and the other digit is less than the first quotient by 6. 

Find the number. 

□ 

24. A man had a sum of 16^. 6^/. in shillings and "pence. 
If the number of shillings and pence were interchanged, he 
would gain 2s. 9^2. Find how many shillings and pence he had. 

25. The cost of 12 lbs. of tea and 15 lbs. of butter is ;^3 
19^. 6^2. ; the cost of 8 lbs. of tea and 6 lbs. of butter is £,Z 3^. 
Find the cost of each per lb. 

26. A number consists of two digits. When it is divided 
by the sum of the digits, the quotient is 7. The sum of the 
reciprocals of the digits is 9 times the reciprocal of the 
.product of the digits. Find the number. (M. M. 1887.) 

27. Reverse the digits of a number, it becomes f of 
what it was before; also the difference between the two 
digits is one. Find the number. (C. E. 1883.) 

- 28. A certain number of 3 digits exceeds the sum of its 
digits by 414 and the number formed by reversing the digits 
exceeds the same sum by 612. If the given number and one 
formed by reversing the digits be in the ratio of 71 : 104, 
find the number. 

29. A number consists of 3 digits whose sum is 18. The 
digit in the hundreds place is J of the number formed by 
the remaining two digits, and the digit in the units place is 
J of the number formed by the remaining two digits. Find 

, the number. 

30. A number consists of 3 digits whose sum is 10. The 
middle digit is equal to the sum of the other two. The 
number formed by reversing the digits is greater than the 
original number by 99. Find the number. 
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Example 5. Two persons A and 20 miles apart, starting 
at the same time, meet in 2^ hours if they walk in opposite 
directions ; but they meet in 10 hours, if they start at the 
same time and walk in the same direction. Find their speed 
per hour. 

Let miles per hour be the speed of A and y miles per 
hour the speed of B, 

When they walk in opposite directions, their speed of 
approach is y) miles per hour and since they together 
cover 20 miles in 2J hours, 

2J(j;+y) = 20 ; 

or (i) ‘ 

When they walk in the same direction, their speed of 
approach is (:*: — y^ miles per hour. Since A overlake^s ^ '“■ 
after making up a distance of 20 miles in 10 hours, 

10(x-ry) = 20 

or y 2.,, (ii) 

: - From (i) and (ii), we have 

Hence the speed ot A is 5 miles an hour and the speed- 
of is 3 miles an hour. 

I - - 

Example 6. A sum of money is divided equally among- 
a certain number of men ; had there been eight more, each- 
would have received Re. 1 less, and had there been four 
fewer, each would have received Re. 1 more than he did.. 
Find the number of men and the sum of nioney. 

■ Let X be the number of men and y the number of rupees 


each gets. 

t Then the sum divided = rupees. 

' By the question {x-\-^){y~~l)=xy (i) 

and (x^4){y-\-l) — xy ..(n) 

\ From (i), we have 

xy—x-{-8y—S = xy 0 

8 = 0 (iii) 

From (ii), we have 

xy-\- x—4:y^A=xy 
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Adding (iii) and (iv), we have 

4y-12 = 0, y=3. 

Substituting this value of y in (iv), we have 

12 — 4 = 0, /. ;r=l6. 

Hence the number of men = 16 and the sum divided 


= Rs. 3xl6=Rs. 48. 


* Example 7. Two persons have together 5 mds. of luggage 
and are charged for the excess above the ordinary con- 
cession Rs. 5 and Rs. 3 respectively. If all the luggage had 
belonged to one man, he would have been charged Rs. 9. 
How much luggage had each passenger and what was the 

i 

limit of concession per passenger ? 

Let X mds. be the luggage of the first passenger, then 
(5— jr) mds-x would be the luggage of the second passenger. 

Let y mds, * of luggage be allowed to each to carry free of 
charge and let a rupees per md. be the rate of charge for the 
excess luggage. 

Then the excess luggage carried by the first passenger is 
(at — y) mds, and the charge on it=Rs. 

{x—y)z = 5 -- .... (i)> 

' .The ^excess luggage carried by the second passenger is 
(^Sf^Xr^y) md§.,^Qdtiae charge .on 

-V " (5^x~-y)z=:3 . r--*- ... (H) 

If all the' luggage had belonged to one man, the excess 
luggage would have been (5 — y) mds. and the charge on it 
would have been (5—y)z rupees. , , 

(5— y> = 9 . ... (iiO 

Dividing (ii) by (i), we have ‘ . 

, 5— X — y _3 '. L ..' 

x^y 5 '• 


OT 5(5 — x~y) = 3(x — y) 

Dividing (iii) by (i), we have 




5 — y _9 
x — y 5 

5(5—y) = 9(x—y) 






.1 ... 
» m _ 


* « • 
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t From (iv) and.(v), we have 

. , x^3 and y=i* 

Substituting the values of x and y in (i), we have 

(3-J>=5, /. 

I ' Hence the luggage of one man =3 mds., of the Second, 

= 2 mds., and the concession allowed per passenger = J md^ 

. 31. person goes a certain distance on bicycle. If he 
•had gone 3 miles an hour faster, he would have taken f hour 
less; but if he had gone 2*^iles an hour slower, he would 
have taken f hour longer. Find the distance. 

^2. A person walks on the first day a certain distance at 

V. , g 

tne rate of 4 miles an hour and on the second day a certain 
distance at the rate of 3 miles an hour, and thus completes a 
journey of 30 miles. If he had walked the first distance at 
-3 miles an hour and the second distance at 4 miles an hour, 
he would have taken J hour more. Find the time he took 
to walk the whole distance. 

33. Two persons, 15 miles apart, start at the same time. 

If they walk .in opposite directions, they meet in 2 hoUf s ; 
but if they walk in the same, direction, they meet in 30 hours. 
Find their rates of walking. 

34. A person rows down-stream 35 miles in 7 hours and 
up-stream the same distance in 17^ hours. Find the rate at 
which he rows and the speed of the stream. 

V 35. A messenger is allowed 16 hours for going' from P to 
^ Q and back again, including 4 hours’ rest at Q. But if he 
were to go. 2 miles an hour faster each way, he would be 
able to take 5 hours’ rest at Q, r Find the speed and the 
.distance from P to Q, 

36. .A person rows down-stream 26 miles and Up-stream 
the same distance in 19J hours. Also the difference of time 
taken by him to row 39 miles up and down is 9 hours and 
45 minutes'. Find the rate at which be rows and the speed s 
•of the stream. ■ 



PROBLEMS 





37, A boat groes up-stream 30 miles and doWn-kreara 44 
miles in 10 hours. It also gfoes up-stream 40 miles and 
down-stream 55 miles* in 13. hours. Find the speeds of the 
boat and the stream. ... 


38. The perimeter of a rectangle is 72 ft. ‘ If its length be 

decreased by 6 ft. and breadth increased by 4 ft,, the area is 
unaltered. Find the area. * ‘ • ' ' 

39. In a cyclic quadrilateral the sum of each pair of 
opposite angles is 180®. The number 
of degrees in its angles is given in the 
figure in x and y. Find x and y. 

10. A merchant has two kinds of tea, d 
one worth 25. per lb. and the other worth 
3s. ^d. per lb. ; from these he prepares 
a mixture of 120 lbs. worth 2s: ^d. per lb. 

How much of each kind must he mix ? 



41 . Three ladies buy 3 kinds of cloth, A, B and C The 
first. buys 5 yds. of A and 3 yds. of spending the same 
amount on each ; .the second buys 10 yds. of A and 5J yds. 
of C, spending^S; while the third buys .3 yds. of each. kind 
of cjothfor ^3 65. Find the price.per yardjaf each kind of cloth,. 

persons have together 6 mds. of luggage* and are 
charged for the excess above the ordinary concession Re. 1 
4 as. and Re 1 14 as. respectively. If all the luggage had 
belonged to one man, he would have been charged Rs. 3 7 as. 

How much luggage had each passenger and what is the limit 
concession per passenger ? 


.3. The monthly expenses of a family, when wheat is 
selling @ 18 srs. for a rupee, are Rs, 60; when it is selling @ 
20 srs. for a rupee, expenses are Rs. 58, other expenses 

• “^^^^^^oing unchanged. What will be the expenses when 
^hoat is selling @ 24 srs. for a rupee ? 


15 
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^^Ezainple 8* A rectangular garden id 45 yds^ long and 
40 yds. broad A road of uniform width is constructed inside 

all round it. The area of the remaining garden is 1476 sq. 

« 

yds. Find the width of the road. 

^ Let the length of the inner rectangle be x yds. and its 
breadth y yds.- 


* • * 


(i) 

ai) 


45 Yos. 


1476 Sq.Yos. 



40 


Obviously, :r — y 45 —40 = 5 
and ^^=1476 

= V52 +4x1476 
= V59^=77. 

^+y = 77 ...(iii) 

« Adding (i) and (iii), we have 

2:r=82, ;r=41. 

Subtracting (i) from (iii), we have 

2>s= 72, /. y = 36. 

A width of the road = i (45— 41) = 2 yds. 

Note. In examples of this type, when the path is of uniform 
width, the difference between the length and the breadth of the inner 
recCan^e is the same as that of the outer rectangle. 

*44. The area of a rectangle is 1728 sq. ft. and its semi- 
perimeter is 84 ft. Find its length and breadth. 

*45. The area of a triangle is 80 sq. ft., the sum of its base 
and altitude is 28 ft. Find its base and altitude. 

♦ 4 ^, Xhe area of a rectangle is 3840 sq. ft. and its length is 
greater than its breadth by 32 ft. Find its length and 

breadth. 

=i?47. The top of a rectangular table is 40'^ long and 28" wide. 
Leaving out a uniform margin all round, it is covered with 
oil dqth whose area is 640 sq. inches. Find the width of 

the margin. ... 

*48. The difference between the length and breadth of a 

rectangle is 14 ft. and its area is 275 sq, ft. ' 

(i) Find its semi-perimeter, (ii) find its length and 

breadth. ' [P. U. 1931.] 






SECTIONAL REVISION III 
TEST PAPERS 




PAPER 1 

A 

L Shew that the H.C.F. of two expressions ^ and S 
^fTYides exactly their sum as well as difference. 


Simplify (i) 


a 




fn) 


^ — *^€ib-\-2.b^ I — Sab — — 2,b 


Zb 


Za-Sb 


Za-^Zb 



Solve the equations 




-C. Find two numbers such that tiiree times the first 
added to five times the second is equal to 53, and also such, 
thati three times the second subtracted from four times the 
first ^ equsd to 3. 

1 . 

1 1 

Sm. Wind the value of — s when x-l — = 4. 

X X 


• PAPER Z 

IL F£ndthe.H.C.F. of 4ji:2 + 3.r— 2, fijr^ -31.^2 -|- 30 a: 

8 and 12 a:^ — Zx’^ — 7rc+2. 


7. Express in a form 

x-{-a 

Htly fractional. 

<^5} Simplify a 

* 4;c2 2 j;3_|_4x2. 


partly integral and 


Ar2-.4 


s 

li * 




t 
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■ i. 


6 



3. Solve the equations 


12 


=3, I 


X y 

l+i=3|. 

xy 


' 4. £ight years back A was twice as old as B. After 
15 years their united ages will be 82. .Find their present 
ages. 

5, A man's monthly income is progressive ^d varies us 
below : Rs. 50, Rs. 56, Rs. 62, Rs. 68, Rs. 74, Rs. 80 &c. 
Find a formula which determines his monthly income in 
general, 

PAPERS 

I. Find the H.C.F. of 2^ —5^^ + 3 and 3x^—5x^-\-2 by 
the method of alternate destruction of the highest and the 
lowest terms. 

5 3 9 

. 2. Simplify 


-h 


-b 


x^ — 3x — 28 x'^-i-x — 12 x^ — 10jr4“21 

3. Solve the equations 13^ -b9y = 57 ) . . 

9jr-bl3y=53. ) 

4 . A number of two digits is reversed if it is diminished 
by 9; the sum of its digits is 15. Find the numbeir. 

' 5. Shew that (^x^ — 2a: — 15)^ — {2x^-‘5x — 9)^ is divisible 

by 2Ar^ -f-SA:— 6 and express the quotient in the form of factors 

^1 • - 

PAPER 4 



Reduce to the lowest terms 


6^:^ + 25x^ ^25x^ -bl3b*:-b3 


.p l+AT* 4 a:^ 

Simplify r4- 


3x* 4- llxr^ +13.*^ -f 7jr-J-2 
1 — x^ ' 


1— AT* 1-f-A:^ ]l-\-X 


2* 


1 1 9 ^ 

Solve the eqrtitions — b— = ;r7r 

^ y 20 

^ 8 


X 

y 

1 . 

1 

-+ 


y 


1 , 

1 

-+• 


JS 





• I 


15 

12 V 


% 
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-.4. A. person does a journey in a motor car at a uniform 
speed in, 6 hours. On his return he stops at the^ half-way 
for half an hour, but quickening his speed by 3 miles an hour 
vConipletes it in the same time.* Find his original speed and 
the length of the journey, 

5. Find the value of when a 4-^-h^‘ = 9 

and a®-{-d^-|rt^ = 29. 


" - PAPER 5 

i. If A and B are two algebraic expressions and A~a.H, 

B — d.H, prove that the L.C.M. = ~ 


Simplify 


6^^ — 5xy — 6y^ __ 15x^~}-8xy~ 1 2y^ 


l^^~23xy^3y^ 35x^-\-^7xy -y6y-' 

3. Solve the equations 2x-\- 3y + ^ = 1 9 

^ 2y~2r 

3;c-*y + 22=13 


ft 

4, A person goes on a bicycle from A to B and back iii a 
certain, time at 12 miles an hour. If he had gone 10 miles an 
hour from ^ to B and returned at 16 miles an hour, he 
would have taken 6J minutes less for the double journey. 
Find the distance from A to B. 


S* Factorise (i) (x^ — 3x)(x^ ^3x—2)~24^, 

(ii) 81^4_|_64^ 


PAPER 6 

* ' f - 

I. H ^ and are two expressions, //and A their H.C. F. 

and L.C.M. respectively, prove that A.B=HL. 

1 . 2 4 8 



Simplify 


+ 


I LLJ ^ 


+ 


x+\ 1 x*+1 — I 


112 

"^olve the equations - — 

2x 3y 12 


6xy 


72 
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4* Divide Rs* 1,440 into two parts such that if th^ are 
invested at 3 and 5% respectively, they may together yield 
the same income as' if the wh61e were invested at 4^5!^. 

3, Pind the value oix^ — — 16when^-f-y=1.5 

Ltod x—y=s3» 


73f 


PAPER 7 

!• The H.C.F, of two expressions is x-\‘2y and their 
L.C.M. is €b:3-|-7^2y— l64:y»— 12y3, 

2x‘^-^xy^6y^; find the other, t 

3 


one expression is 


2. Simplify 


mm 


2x-h3 — 


1 - 


3. What is meant by an indeterminate equation ? 
Illustrate it by an example. 

■i 

4. A person buys 50 lbs. of tea and 60 lbs. of coflEee for 
jC3.0 5j. By selling the coffee at a loss of 5% and the tea 
at a gain of 10%, he makes a profit of 8s. 6d. What was the 
cost price of tea and coffee per lb; 

5. Collect the co-efficient of from the product of 

(2x^ -f 5;r — 1) and — 2x-\~ 4) without actual multipiiratioh, 

PAPER 8 * ■ " 

I. Find the H.C.F. and L.C.M. of x^ + x^, — .r^* 

jr ^ — 3;r 3 4- 3jr 2 — 3;c 4- 2. 

X 


2. Simplify ;r 4-1 


X 2 — 


^-bl 




:r4-2 

3. Solve the equations 2;r4-5y = 33 

4.r 

.fc j all the three methods. 


4-5>' — 33 ) 
-3;^=1 J 
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4. A rectangular garden is 36 yds. long and 25 yds. broad- 
A road of uniform width is constructed inside all round iU 

c - 

The area of the remaining garden is 672 sq.^^yds. Find the 
width of the road. 

5. Factorise 2a^ — 7a*H-4a— 3. 


PAPER 9 

I. Find the L. C. M. of and 

-f- 52ax^ ^ , 


2. Simplify | 14- 


2^2 


a(a — 3^) 


H 


1 + 


} 


2d — a 

2 d\ / —ab 


-(S+l)( 


a 


2 — 4-^2 


- 1 ). 




3, Solve the equations 


xy __ 6 ^ 
x^y 5 

yz _12 j 
y-\-2 1 

zx 4 


z-\-x 3* ; 

4, A number of persons contribute a certain sum towards 
a charitable fund. If there had been 12 fewer, each would 
have contributed 13 as. 4 p. more ; if there had been 12 more, 
each would have contributed 8 as. less. Find the number of 
persons and the contribution of each. 

5. Collect the co-eflScient of x'^ from the product of' 

^ 5x^ + 2^—1) (5;r^ -|-4;r2 — .r-f- 3) without actuali 

- 

multiplication,' . . . 
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PAPER 10 


The H.C.F. of two expressions is a — 1, their L.C.M» 
is -\r6a ^ one expression is — 2, 

find the other. 




2- Simplify 


1 . ab 
-r 


\/ 


i+ 


ab 


\ 


\ 


a 


2 ^2 


a 1 , 1 lla 1 1 

a bl \ a bi 




b^ 


y = 9 } 

= 20. J 


3. Solve the equations x+y = 9 

r* ' xy 

*iir ^ 

4. In a cyclic quadrilateral ABCD^ A=:(2x + 15) degrees, 
^^==(3^—25) degrees, C=(3y--10) degrees and Z?==(2y+10) 
degrees. Finder and y. 


5. Factorise 4-2aV^4- ^3^2-3flV^--3^V74-2^3|72^ 


.1 


1 


f 




PART II 

CHAPTER Xr 

LINEAR AND STATISTICAL GRAPHS 

1. Length of Straight Line. 

Example I. The co-ordinates of P and Q are (9, 3), 
(—3, —2) respectively; find the length of PQ. 

Draw QNL, || x-axis and PML. X QNL, 

PQ'^ = QL^-^LP^ 

=a2)==-i-(5)=' 

= 144 4-25 = 169 

••• PQ= Vi69 = 13 units. 

As one unit='l", 

PQ=vy'. ^ 

Otherwise. . 

Since QL = QN+ NL 
^-NQ + NL=NL-NQ 
= 9-(-3). 

LP— LM+ MP= — ML MP 
~MP — ML = 3 — ( — 2) and 
_ PQ^ = QL^ + LP^, 

PO^= { 9-(-3) } 2-t- { 3-(-2) } * 

••• '^(2= V { 9-(-3) } 2-t- { 3-(-2) ) 2. 

Generalising this process, we get the length of the line join- 
ing the points and (.x^,y.^)= -x . 

The distance of the point (x, y) from the origin 

(0.0)= 

EXERCISE 54. 

L ^Calculate the dlslhiice of each of the following pointS;' 
itemjilje origin : - ^ 

(6, 8). (10.^4), (8, 15), (7. 24). 
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2. Calculate the distance between the points of each 
pair : 

(i) (3,7), (6,3) ; (ii) (4,8). (12,2) ; (iii) (3,2) (15.7) ; (iv) 
(^3), (11,18). 

3. Prove that the straight line joining the origin to the 
point (8,18) subtends a right angle at the point (13,5). 

U 4. Prove that the triangle whose vertices are the points 
pB (3,1), (11,7), (0,5), is a right-angled triangle. 

^ 5. Shew that the points ( — 2,2), (6,2) (2,5) are the vortices 

L of an isosceles triangle. Calculate the lepgth of equal sides. 

I Verify by measurement. 

I 6. Find the perimeter of a triangle whose 3reriice§ 
are (0,3), (5,15), (14,3). 

Graphs of y=a^ y—0 and X=0. 

If we plot points Yi 

C- 6,8), (-5,8), (-4.8). 

(-3, 8), (-2, 8). (-1,8), 

^^1(0, 8). (1.8), (2,8), (3.8). 


1^ . is parallel to ^-axis 
p ' and is such that 
y every point on it has 
I its >^=+8 and this is 
I true for no other 
points. (See figure.) 

The straight line is Y* 

the locus of the points whose ;>/= -p8, whatever may be the ^1 
^-co-ordinate, and the equation >/=+8 represents this 
straight line. ® 

Similarly, y= —8, represents a straight line parallel to„^ 
ir-axis and is such that every point oh it has its y=— 8. * - 

» Hence y = a, where a is constant, represents a straightline 
parallel to ^-axi$, and j /==0 is.the .:»r-axis itself. ' 


I (4,8), (5.8). (6,8), and 
I join them, a straight 
^'^line is formed which 
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Agfain the straight line parallel to the y-axis and at th^ 
distance of +7 units is such that every point on it has 
+7 and this is true for no other points. (See figure.) 

Hence x~ -\-l represents the straight line. 

Similarly, x= represents a straight line parallel to the 
>'-axis and at the distance of — 7 units from it. 

Hence x — b, where 6 is constant, represents a straight- 
line parallel to the ^^-axis, and x~ O is the >'-axis itself. 

3. Graphs of (i) y = x] (ii) y= -x, (iii) 

(iv) y=-2x. 

If we tabulate the values of x and the corresponding values 
of y from the eQuation v^x, we have 


1 

-5 

'-•4 

-3 

-2 

— 1 

0 

1 

2 

3 

4 

• 

5 


-5 

-4 

-3 

-2 

-1 
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and if we plot the points (-5,-5), (—4, -4), (_3,_3y 
(-?. -2). (-1, -1). (0.0) (1,1), (2,2), (3,3), (4,4), (5,5), etc., 
we find tha.falj.theni points appear to lie on the straight line' 

- (See figure.) ' 


- '.'C 
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, Now take any point on the straight line Ilsrco* 

ordinates (7,7) satisfy the equation y=x. -A-lso take 
any point Q ( — 8, — 8) whose co-ordinates satisfy the equation 
y=x. We find that Q lies on the straight line AB, 

Since the co-ordinates of every point on the straight line 
AB satisfy the equation y — x and every solution of y gives 
us the co-ordinates of a point on the straight line AB, the 
straight line AB is the locus or the graph of the equation: 
y—x. 

Similarly; by tabulating the values of and y from the 
equation y = — as shown below : 



5 

4 

3 

2 

1 

0 

ti i 

-1 

-2 

-3 

-4 

-5 

y = 

-5 

-4 

-3 

-2 

• 

^1 

0 

1 

2 

3 

4 

5 ’ 


and plotting the points (5, — 5),(4, — 4),(3,— 3), (2, — 2),(1.— 1), 
(0,0), (-Ivl), (-2,2). (-3,3), (-4,4), (-5,5) and jomir<- 
them, we get the straight line C/?. 

I 

Since the co-ordinates of every point on Z?C and of no 
other point satisfy the equation y=—x, therefore the straight 
line CZ? is the graph of the equation y = —x. 

It is important to note that the graphs of y =;r and y=—x 
/>ass through the origin. 

In finding the graph of y=2;t:, we give a series of positive 
and negative values to x and from the equation find the 
corresponding values of y and tabulate them as below : 


x= 

0 

1 

2 

6 

-1 

(-3 

4 

y = 

0 

2 

4 

12 

-2 

-6 

-8 


Now if we plot the points (0,0), (1,2), (2,4), (6,12), 
( — 1,-2), (-3,-6), (—4, —8), we find that ail these points lie 
on the straight line POQ. 

It can be easily verified that the co-ordinates of any 
point on the straight line POQ satisfy the equation 
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^nd that the co-ordinates of no other point satisfy the 
•equation. 

» Thus the straight 
line POQ is the graph 
of y=2x. 

For the graph of 
y—\~2xt. we proceed 
exactly in the , same 
■vyay and find that the* 
straight line . LOM is 
the required graph. 

It is important to X 
note that the graphs 
of y=^2x and = — 2;r 
pass through the origin, 

4. Graphs of 

(0 iy—x = o, 
or y= Jx ; 

(ii) 3y-i-^ = 0, 
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Tabulating the corresponding values of x and y from the 
equation >' = Ax, we have 



0 

1 

2 

3 

-2 

-3 

1 

0 

i' 

O 

.3 

1 - 

_2 

y 

-1 


As these values involve fractions with denominator 3, it is 
therefore necessary for. accurate drawing to take *3" as the 
omit instead of T". 


Now we plot points (0,0), etc., according to this 

scale and observe that all these points lie on the straight 
line A OB, 


' As it can be easily verified . that the co-ordinates of any 
point on the straight Wtxq AOB satisfy the equation y sr and 


. J 


232 



MATRICULATION ALGEBRA 


• that the co-ordinates of no other point satisfy the equation’, 
the straight line AOB 
is the graph of y — 

Similarly, by tabu- 
lating the corres- 
ponding values of 
and y from the equa- ^ 
tion y= —'ix and 
plotting the points S 
thus got, we can 
show that the straight ® 
line COD is the 
graph of 

It is important to 
note that the graphs 

and’>/= — pass through the origin, 

5. Graphs of (i) 4y—3x~0 or y=|x ; (ii) 4y-i'3x=0, 







'S- 



LINEAR GRAPHS 


. 233 

'Tabulating the corresponding values oi x and y from the 
equation y~^x, we have 


x= 

0 

1 

2 

3 

4 

-2 

-4 


0 

J 


9 

X 

3 

3 ' 

'Z 



As these values involve fractions with denominators 2 and 
4, it is therefore necessary for accurate drawing to take *4" 
as the unit instead of *1", 

Now we plot points (0, 0), (1, :J), etc., according to this 
scale and observe that all these points lie on the straight line 
A OB. 

As it can be easily verified that the co-ordinates ofaiij 
point on the straight line A OB and the co-ordinates of no 
other point satisfy the equation y = ^, therefore the straight 
line A OB is the graph of y = 

Similarly,, by tabulating the corresponding values of x and 
y from the equation y= — ‘^x and plottirrg the points thus 
got, we can show that the straight line COD is the graph 
of y— “1-^- 

It is important to note that the graphs of anu 

y~ pass through ike origin. 

The following points are worth noting : 

(i) The equations — >'+;r=0, y — 2x=0f y-^2x=0, 

Sy—x-O.Sy-i-x^Ot 4y—3x=0, 4y~^3x=0, y — x, y=:~-x, 
>' = 2;r, y= —2xf y=iXt y = —ix, y — ^x, y— ^^x, considered 
above, can be put into the form by = 0. 

Since ax~\-dy=^0_ can again be put into the tori*: 

i 

y= y = mx, therefore each ot tne above equations 

can be put into the form y^xnx. 
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(ii) In each case the graph is a straight line passing 
through the origin. e 

^ (iii) In each case m is the ratio between the -ordinate and 
abscissa of a point on the graph and thus indicates the slope 
of the graph towards ^-axis. 

(iv) If m is positive, the graph lies in the first and third 
. quadrants, if m is negative, the graph lies in the second and 
fourth quadrants. 

EXERCISE 55, 

5. If a point moves so that its ordinate is always— 5, 
find the path traced out by it. 

2. If a point moves so that its abscissa is always— 8, 
find its locus. 

3. Find the' locus of a point which rhoves so that the 
ratio of its ordinate to its abscissa is 3 : 2.* ’ 

4. Find the locus of a .point which moves so that the 
ratio of its ordinate to its abscissa is— 3 ; 2, 

Draw the graphs of the following equations : ' 


5. 

(i) 

x^-7: 

(ii) 

x=\2. 

(iii) x=0. 

(rv) x~~S. 

6. 

(0 

y—— 6; 

(ii) 

y=li. 

(iji) y=,0, 

(iv) y=— 10. 

7. 

(i) 


(ii) 


(iii) y=- 

^x. 

8. 

(0 


(ii) 

y=— ‘1^ 


9. 

(0 

3x -^Zy—O, 

(ii) 

3x-~2y^ 


* t 

10. 

(0 

^-}-5y =0, 

(ii) 

4;ir— Sy - 

= 0. ' 


11. 

(i) 

3ji;— 5y = 0, 

(ii) 

3x^Sy- 

= 0. 


Vv , ■■ 

(iii) 

3y—Sx = 0i 

(iv) 

3y-\-Sx- 

= 0, 



6. Graphs of (i) y=2x, (ii) (iii) y=2x— 6, 

The corresponding values of x and y satisfying 

(i) y=2x are 


x— 

• 

0 

1 

■A * * 

2 

3 

4 

-3 

-4 

y = 

0 

2 

... ^ 

4 

* 

r 6 

. V 

^ 8 

f 

-6 



-8 
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(ii) y = 2x-\-6 are 


X — 

0 

1 

2 

3 

-2 1 

' -4 

y = 

6 

8 

10 

12 

2 

-2 


(iii) y = 2x — 6 are 


1 

0 

1 

2 

3 

4 

-2 

-3 


—6 

-4 

-2 


2 

-10 

-12 


Now we plot points from table (i) and find that -^4 (9^ is 
the graph of y = 2x. 

We plot points from table 

(ii) and find that CD is the 
graph of y=2x+6. 

We plot points from table 

(iii) and find that EE is the 
graph of y=2x~-6. 

It will be observed that 
in each case the graph is a 
Straight line and all .these 
Straight lines are paralleL 

Moreover the intercept mads, 
by >' = 2:1;+ 6 on y-axis is + 6, 
the intercept made by y= 2x 
on y-axis is 0 and the intercept 
made by y=:2;r — 6 on y-axis is 

— 6, or the intercept made by the graph of an equation of 
the form y~mx-\-c on y-axis is c. 

/ It is important to note that any equation ot the foini 

can be put into the form y = ^ — ^ , 

ox y—mx-\^c. 
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7 . Graph of ^ = 1. 


‘♦VP 

^ Tabulating the corresponding values of x and y from this 



x= 

0 

1 j 

2 

3 

4 

6 

-2 

-4| 


6 

9 

■rs 

3 

3 

1 ^ 

i"' 


9 

12 1 


with integral * co*ordinates 

and Join them. 

All these points lie on 

the straight line AB. 

> Since it can be easily 
verified that the co-ordi- 
nates of any point on A B 
and the co-ordinates of 
no other point satisfy the 

equation — H — ^ =1, there- 
fore AB is the graph of 


1 . 

4^6 



Draw similarly the graphs of the following equations : 

y X . y 




and observe the intercepts made by these lines on the 
axes and compare their length with the denominators of x 
and y in each case. 

• . 1 * ^ , y \ 

It is important to note that the straight hne ^ \ 

cuts A'-axis at (4, 0) and y-axis at (0, 6) or the intercept, 
made by it on ;t:-axis is 4 and is the same as the denomin- * 
ator of X in tlie equation, and the intercept made by^ 
it on y-axis is 6 and is the same as the denominator of y in the 

equation. 
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Similarly, the intercepts of ^ 4-^=1 on the jr-axis and 

■ - - 

y-axis are 3 and 4 respectively, 

X y 

In general if an equation is of the form — its 

graph is a straight line which makes with ;r-axis an 
intercept=a and with y-axis an intercept = 6. 

From the above examples it is clear that the graph of an 
equation of the first degree in x and y, whatever be its 
form, is always a straight line. 

It is for this reason that an equation of the first degree in. 
X and y is generally called a linear equation. 

Since a straight line is determined by any two points on 
it, therefore for drawing the graph of a linear equation, 
theoretically it is sufficient to plot two points on it, but for 
practical purposes and accuracy it is necessary to plot at least 
three points on it stdiicieuily apart. Integral values are 
more helpful than fractional ones. In most cases the, values 
we get by putting x^O and y = 0 are very convenient.*' 

Summary : 

(i) (0,0) represents the origin. 

(ii) jK = 0 represents x-axis. 

(iii) x=0 represents y^axis. 

■ (iv) x = a represents a straight line parallel to y^axis 
and at the distance of a from it. 

(v) y~b represents a straight line parallel to y^axis 
and at the distance of b from it. 

(vi) y = mx represents a straight line passing through 
the origin with m as its inclination towards A'=axis. 

(vii) y~ rtJX-\-c represents a straight line with mas its 
inclination towards x=axis and c as its intercept on 
y.axis, 

(viii) Equations y~mx-\-c^, y = niA+c.^, etc., which 
differ in the absolute term only, represent straight lines 
parallel to y = /nA. _ 

X y 

fix) --h- = l represents a straight line having inter* 

a * - - 

cepts a and 6 on A=axis and y=axis respectively. 


MATRICULATION ALGEBRA 



238 MA TR/CULA TION AL GEB RA 

8. Graph of a Linear Function of x. 

An expression which contains a variable x and which has a 
definite value for every value of x is called a function of x. 

Thus 3x^ + 2^ — 5, 3x~\‘5 are functions of x» 

3x—5 

Such expressions as ox, Ix-bS, — z — which contain no 

4 

power of X higher than the first are called linear functions 
of X. 

Suppose we have to draw the graph of the linear function 
2;c — 6 



Here we put y= — ^ giving different values to x 

find the corresponding values of y. 

As this is an equation of the first degree, its graph must be 
a straight line. 

Now we chooses convenient points on this straight line as- 
given below : 




x= 

0 

3 

1 

6 


-2 

0 

2 


Plot points (0, —2) 
(3. 0), (6, 2) and join 
them. The straight 
line AB is the required 
graph. 

/j From this graph we 
can read the value of 
the function of x, for 
different values of - x^ 
€.g,, when 


(i> x=9. 


2 X ’—6 




• (iii) 6, * (iv) ^=-9, 
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9. Equation of a straight line passing through two 
points. 


Let the given points be (9, 4) and (6, 2) and the required 


equation of the straight line be y = ?nx'j-c 

As (9, 4) lies on (i), /. 

and as (6, 2) ,, „ ,, 2 = 6m-\-c 

From (ii) and (Hi) ^^nd c=^ —2, 

the required equation is yz=^x—2 or 2x-~3y =6, 



EXERCISE 56. 

[Choose a suitable scale wherever necessary, use accurate 
squared paper and a pencil with a sharp end,] 

!• In the same diagram draw the graphs of : 

(i) y-4x-^.5, (ii) y==—^x-]r5, (iii) y = 4;r — 5/ 
(iv) — 4;i;— 5. 

2. In the same diagram draw the graphs of : 

(i) 3y=X'{-6, (ii) 3y^x=6, ' (Hi) x-3y^6, 

(iv) ^-b3y-h6 = 0. 

* 

3. ' In the same diagram draw the graphs of : 

(i) y=5x, (ii) >/ = 5;r+4, (Hi) y=;5x—4. 

4. In the same diagram draw the graphs of : 

(i) y + (ii) y+2x==5, (iii) j; + 2;r+5 = 0. 

Reduce each of the following equations to the form ; 

(i) y=mx-jrc, (ii) ^+^=1, (Hi) ax + dy-^^c^Oy 

5. ^=:2>'-j-5. 6. X'j-^y = 4:* 7. 3;r — 4>'=10. 

8. 2y=l{x-3}. 9. :|.-Z+i = o. 10. 

« 

Reduce each of the following equations to the form 

y=^mx-h^ • 

ll« y^^3» 12, x^^Ot 13* y 14. 
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Draw the graphs of the following equations 


15. 

;»r+3 = 0. 

16. 

y-\-7 =0, 

17. 

18. 

Cn 

1 

03 

11 

o 

• 

19. 

5y -h3;tr=0. 

2(1 

21. 

8:r — 6y=5. 

22. 

03 

II 

1 

H 

23. 

24. 

4j*;=2y-h6. 

25. 

x^ lly — 4. 

26. 


« 

3^ "I” ^^’0. 

By -i-6x = 5, 
x—4y -1-9 = 0. 
X -hSy = 


27, 


X y 
5'*‘'3 


= 1 , 


X y ^ 

30. 7“^ = ^* 


y_ 

9 


5 3 

AT — y 


28. ~~Z^1 


31. 


33. ^ — 4^ — X, 


29. 


32. 


7 9 

y ^7x — 6 

3 T” 


34, Draw the graphs of the following equations in the 
same diagram and find the area included by them : 

(i) y— 3 = 0, (ii) ^—2=0, (iii) 4;e-h5y = 60. 

35. Draw the graph of the equation 3;c4-4y = 8. In this 
^aph read the value of x when y is —10. [Puhjab, 1918.] 

3x-\-13 


36* Plot the graph of y — 


and from the graph read 


off the value of y when What are the intercepts on 

the axes of at and y ? 


Show that the points (—1, 5) and (1, 8) lie on the graph. 

« 

Draw the graphs of the following functions of 

1 — X 


37. (4 - 3x). 

in 3jr— 4 

40 . — = — 


38. 8(3 - x). 

41. 


39 


42. 


2 * 

7.?t:-i-3 


•Find the equations of the straight lines passing through 
the following pairs of points : 

43, (4. 5), (6, 8). 44. (-3, 5), (-5, 3). 

45. (0, -4), (5, 0). 46. (0, 0), (-(>, 8). 

47, For what value of 77t and c will the points (3, 5), 
(—3, 8) lie on the straight line y = mx-\-c ? 

48. Plot points (3, —3) and (—3, 3) and write down the 
equation of the straight line joining them. [Punjab, 1918.] 
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49. Plot points (12, 4), (-3,-5) and find if the stmight line 
joining them passes through the point (8, 2). [Punjab, 1919*] 

50. Plot points .^(5, 7), B{J y 10), C(2, 2) and ^(-1,-4) 

and find the equations of the straight lines AB and C//. 
Find the point of their intersection. [Bombay, 1912. J 


10. Graphic Solution of Simultaneous Equations. 
Example. Solve graphically the equations : 

Zx + y=17 ••• (0 

3x-2y = S .. ... (ii) 


As both the 
* equations are of 
the first degree 
in X and y, their 
graphs must be. 
straight lines. 


' Now plot 3 
points on each 
straight line suffi- 
ciently apart, as 
given below. 



- ! > 
i 


1 

1 

ZB 



f J 



“T 

— ^ 

1 

y 

1 





1 



“I 


n 





♦ 

— 

M 

i 












f 1 


r 






h 

. 

1 

L 


i— 



i — 

f 


1 

a 




1 


A' 




4 




' 





_L 

pi 





n 












L_ 



1 


1 

# 




\ 







From equation 2x-{~y=17, we have 


x= 

0 

5 

10 ^ 

y = 

17 

7 

-3 


From equation 3x—2y—8, we have 


x= 

0 

4 

< 8 
— 

y= ^ 


2 

8 


I 
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We join the points (0, 17.) (5, 7) and (10,-3) for the graph 
of 2x+y = 17 and the points (0. 4). (4. 2) and (8, 8) for the 
graph of 3x—2y = 8, and write down the corresponding 
equations on the graphs for the sake of distinction. 

As these graphs intersect at the point (6, 5), the 
co-ordinates (6, 5) satisfy both the equations. 

Hence x=6 and y ~5 is the solution of the given equations. 

[The students may verify the result by solving the 
equations by the ordinary method.] 

EXERCISE 57. 


Solve graphically and verify the result by the ordinary 
method: 


I • X ”}“ y — 7 I 

I 

4 . 2x~3y= — 7 
3x ~2y = 2, 

7. ;r+5=0 

2x~5y = 0. 

UL-~-5.r — 3y = 29 
3;r-f 5y-f 3 = 0. 


2, 3x— y=ll I 
2;f4-3>' = 22. J 

) 5. 4y = 3(X'^2) ) 

j 5^=2(y + 2). J 

( 8. 2y = 3;r-16 ) 
.J;t:=3y + 16. ) 


3. 2A:+3y = 17 1 
3^-h2y=18. I 
2x=^3y 

^ y 
- 4- -= II- 
2 6 ^ 

9. 3;f-f-4y = 24 ) 

4j«:^3y = 7. ) 



Note. In the above two examples, the co-efficients of x and y in 
the simultaneous equations are interchanged with a single change in 
their signs- The graphs of such equations are perpendicular to 
each other. 


II. .;:_2y + ll=0 ) 

2x — 3^ + 18 — 0. J 
[Punjab, 1924]' 

Show that the following straight lines are concurrent* 
also find the co-ordinates of the common points : 

13. x-|-y = ll, 2jtr-y-4 = 0, ji:-{-2y = 17. 

14 . 2.r-|-y=13, 3.r-2y-2 = 0, ;ir+ll = 3y. 

15. 4;r — y=5, 5x4-2y — 16^ ..r+3y=ll. 

16. Find the co-ordinates of the vertices and also the 
lengths of the sides of the triangle formed'by the straight linesj 

x—y=.0^x-{-S^0^x-\-y^4. O 
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11* Application of Graphs — Statistical Graphs. 

Example. If sugar is selling @ 4 seers a rupee, we can 
have 8 seers of sugar for Rs. 2. 16 seers for Rs. 4, 20 sects 

for Rs. 5, and so on. 

Here the ratio between the quantity of sugar in seers and 
the price in rupees = 4 : 1. 

If the price in rupees be represented by x and the quan- 
tity in seers by y, then 

Tabulating the values of x and y from this equation we have 


x= 

0 

1 

2 

4 

5 


0 

4 

8 

16 

20 


and plotting these points, we have 
the annexed graph. 

Now we can use this graph to 
read off the price of any number 
of srs. of sugar and vice versa, 
e.g., the price of 14 srs. is 
Rs. 3-8 as.,forwheny = 14, 
and Rs. 4^ is the price of 18 srs., 
for when y=18, ;i:=4J. 

Thus the graph can be used 
as a ready reckoner • The limit 
up to which it can be used as 
such, depends on the size of 
the graph. By increasing our 
unit and using larger paper, we 
can obtain a wider range of 
prices and quantities and also 
greater accuracy. 



Price in Rupees 




: -.-..'I-'" 
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m. ». _ 

^ 12. Conversion Graph. $l = Rs. 2*75 (approx.), therefore 

if y represents the number of rupees and x the number of 



corresponding dollars, we have 

y^2'lSx 

Tabulatuig the values of x and y from ' this equation, 


we have 


m' 


x^ 

1 i 

0 

* ‘ 

1 

2 

3 1 

fl 


0 

2*75' 

5*5 

8-25 


Taking 1" for $1 along . the 
:r-axis and *2" for Re. 1 along 
the y-axis, we have the follow- 
ing graph : 







Dollars 


By means of our graph we can now convert rupees into 
dollars and dollars into rupees with some accuracy. Thus 
$ 1*5= Rs. 4*2 (approx. )and Rs. 6 = $2*2 (japprox). By draw- 
ing a larger graph, we can increase its range of application. 
Such a graph is called a conversion graph. 

To illustrate still further the use of conversion graphs \vc 
construct here a graph representing the relation between 
the degrees of Centigrade and Fahrenheit scales. 


V 


STATISTICAL GRAPHS 


245 


Since 32®F=:0°C and 100 ®C corresponds to 212 °F and 
there are (212® -32®) or 180®F for 100®C, a |®F=1X. 
Hence the relation between the number of degrees in the 

two scales is given by the equation 

y = ix+32. 





40 60 
Centigrade 


where x stands for 
the number of deg- 
rees in the Centi- 
grade scale and y 
for the number of 
degrees in the 
Fahrenheit scale. 


212 

200 

( 


Tabulating the 
values of x and y 
from the above 
equation, we have 


Taking‘l cm. to 
represent 20® C ^ 

along ;r-axis and § 
20® F along y-axis 
and plotting the 
points, we get 
the annexed graph. 
From this graph 
read the value of 
50® C in Fahrenheit 
scale and that of 
120® F in Centi- 
grade scale. 


Seo 

k 


F 


10 

40 

60 

80 

E 

32 

50 

104 

140 

176 


Temperature 
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13, Discontinuous and Continuous Graphs. 

Sometimes the corresponding values of two variables 
cannot be determined from a given relation or an equation 
but are obtained by actual observation or experiments, e.g,^ 
the temperature at different intervals of time throughout 
a given period. In such cases we draw the graph represen- 
ting the relation between the two variables with the help of 
the data thus collected and by joining the successive points 
by straight lines. The graph drawn consists of separate lines 
and is not continuous. To illustrate this point we have 
drawn here a graph which represents the relation between 
the hours of a day and the temperature of a place at such 
- hours in Fahrenheit scale. 


Forenoon Afternoon 


Time 

6 

7 

8 

9 

10 

- 

11 

12 

1 

2 

3 

4 

5 


Temp. 

43 

44 

45*5 

47-5 

SI 

55 

60*5 

61 

60 

58 

54 

49 



55 


50 


45 


40 


r 

I 

r 
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^ , In this case we have taken 6 A.M. and 40® as the origin, 
25" for 1 hour along the ^-axis and •!" for 1° along the 
y-axis. The successive points are joined by separate st. lines 
and we get a discontinuous graph. » 

Now we can read the approximate temperature at any 
particular time : 

( 

e,g., at 10-30 A.M. temp, is 53® (approx.) 
and at 2-30 P.M. temp, is 58-8® (approx.) 

- At 1 P.M. the temperature appears to be the maximum, 
and between 12 noon and 2 P.M. the temperature is fairly 
steady. Between 10 A.M. and 12 noon there is a rapid 
increase, and between 3 P.M. and 5 P.M. there is a rapid fall. 

In all experimental work, since the observations are made 
at intervals, the graphs made from the data thus collected 
would be discontinuous. Really in majority of cases tlie 
variation is not so abrupt but gradual and continuous, there- 
fore the proper graph in such cases should be continuous, as 
shown below : 





c 
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This graph gives us better representation of the variation 
of temperature during the day and also gives us more 
accurate reading, the maximum temperature is not 
exactly at 1 P.M. but between 12 noon and 1,P.M. 

EXERCISE 58. 

li ■ 

1. If rice cost 1 anna 6 pies per seer, construct a graph 
to read off the price of any number of seers. Frame an 
equation connecting the price of rice in annas and the 
number of seers. 

2. If 40 articles cost Rsi 1 4 as., construct a graph to 
read off the price of articles correct up to 6 pies. 

3. Taking ;^l = Rs. 13 J, construct a conversion graph to 
read off the number of shillings for a given number of rupees* 

4. Taking 1 kilometre = *62 mile (approx.), draw a graph 
showing the number of miles in any number of kilometres 
up to 100. Read ofiE approximately the number of kilometres 
in 45 miles. 

5. Given that 1 cu. ft. contains 6*25 gallons, draw a graph 
to convert cu, ft.- into gallons. Read off the number of gal- 
lons in 8*5 cu. ft. and the number of cu. ft. in 66*5 gallons. 

6. Taking 1 cm.= ’39", construct a coayersion graph to 
read off any number of centimetres in inches. 

7. Draw a graph to convert '‘miles per hour^ into ^ieet per 
second' for speedup to 40 miles an hour. Read off speeds - 
of 8 and 25 miles an hour as feet per second and also speeds 
of 24 and 35 ft. per second as miles per hour. 

'' 8. The temperature of a patient taken every two hours 

during .a day is recorded as below : 


Time 

6 

a.m. 

8 

a.m. 

10 

a.m. 1 

a; 

12 

noon 

2 

p.m. 

4 

p.m. 

6 

pnn. 

8 

p.m. 

10 

p\ m. 

12 

mid- 

night 

2 

a.m. 

4 1 

a.m.l 

Temp. 

99-2' 

100 

100-4 

101 

103 

102-4 

101*6 

100 

99-8 

99-6 

99-4 

99-2 
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Draw a continuous graph and read off the temperaturu 
*at 3 P.M. and the time when the temperature was approxjf 
mately 100*5®. 

9. The average monthly temperatiu*? of a town is as 
-ollcws : 


Month 

Jan. 

Feb. 

Mar. 

Ap. 

May 

Jun. 

July 

AugJ 


1 

Oct. 

Nov. 

Dec. 

Temp. 

63® 

72® 

O 

00 

oo 

95® 

102® 

lOS' 

104® 

100® 

96® 

90® 

75® 

65® 


Draw a continuous graph and read off approximately the 
hottest fortnight of the year. 

10. The length of the longest day in different latitudes 
is given below in hours-: 


Latitude 

0® 

10® 

20® 

30® 

40® 

50® 

60® 

70® 

80® 

CD 

O 

0 

Length of 
the longest 
day . , 

12 

12'6 

13-3 

14 

14*8 

16*1 

1 

00 

24 

24 

24 


Draw a continuous graph. Estimate the length of the 
longest day in latitudes 16®, 38°, 65® 

!!. The following table gives us the heights of places 
above the sea-level in thousands of feet and the correspond- 
ing heights of the barometer in inches : 


Height above 
sea-level 

0 

5 

10 

15 

, 20 

25 

Height of 

30*1 

25 

20*6 

17*1 

14*3 

11 

1 barometer 


1 

1 i 


Draw a continuous graph and read off the height of the 
barometer at 3,000 ft. and 8,000 ft. above the sea-level. 
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12. Draw the graph illustrating the annual premium for 
Life Assurance foi>Rs. 1000 according to the ages at the 
time of the first Payment from the following table : 




Age in years 

22 

24 

26 

28 

30 

32 

34 

~ p 1 

36 1 

Premium in 

1 Rs. & as. 

25 

26-2 

27-6 

28-12 

30-6 

32-2 

34 

36-2 1 


Read off the premium for Starting at the ages (i) 25 1 (ii) 33. 

13. The temperature of water in a boiler is 20® C. It is 
continually heated for half an hour and its temperature is 
recorded at intervals of 5 minutes and is tabulated below : 


1 Intervals in 

1 minutes 

5 

10 

15 

20 

25 

30 

1 Temperature 

24® 

28*6® 

32-8® 

36-6® 

40® 

43® 


Show graphically the relation between ^ime and tempe- 
rature of the water and read off the temperature after 23 
minutes. 

14. The formula 5=16/^ gives us the relation between 
the space (^) covered by a body falling freely under gravity 
.in time (/). If in the following table j be given in feet and / 
in seconds, 



1 

2 

3 

^ 1 

5 

6 


16 

64 

144 

256 

400 

576 


draw a continuous graph for the relation between the 
distance and time, and read off 
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(i) the height of a tower from the top of which a stone 




takes 4*5 seconds to fall, * ' 


(ii) the depth of water-level of a well which a stone takes 
2*25 seconds to reach. 




Verify the results by calculation. 

15. The average height of boys and girls at different 
is given below in centimetres in two different tables : 




f 

1 


ITable for boys 


i As:e in 

H years 

1 

Z 

3 

4 

5 

1 * 

6 

r? 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 1 

1 Ht» in 

1 centi- 
g metres 

68 

80 

89 

93 1 

95 

100 

107 

116 

122 

124 

126 

128 

132 

14D 

149 

156 

160 

1641 


Table for girls 


1 Id 

1 years 

1 

2 

3 

4 

5 

1 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

■■ni 

18 1 

1 nt, in 

1 ceoti- 
1 metres 

68 

79 I 

S4 

88 

*95 

105 

ml 

116i 

117 

120 

124 

128 

140 

148 

ISO 

154 

156 

1581 


Draw carefully both these graphs on the same paper 
with the same axes. Represent one by dotted lines and the 
other by a continuous line. 

Note the following points : 


(1) The age up to which both the curves are concurrent. 

(2) The ages at which the two curves intersect. 


(3) The ages when the springs of boys and girls are 

almost parallel. . ..w. • . , . . 

(4) The ages when the plateaus of boys and girls are 
almost parallel. 

(5) The ages when the boys are in springs and the girls 
in plateaus. <' * . 
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Note that the plateaus are the. periods when the system can 
be more energetic and the springs are the periods when the ' 

system is more liable to iaiigue. 

Taking this as a law, point out periods : 

(i) when the boys can be made to do more work, 

(ii) when the girls can be made to do more work, 

(iii) when the boys should have a lighter course*. 

(iv) when the girls should have a lighter course, 

(v) at what ages should we hold the public examinations 

for boys and girls ? ^ 

16. The average weights of boysand girls are given inlbs. 

up to the age of 15 years, in the following tables . 


Table lor boys 


1 Age 1 1 ' 

2 

3 

.4; 

5 

6 

7 

8 ' 

.9 

10 

11 

12 

il3 

[14 

IS 1 

1 Weight 1 22 

36 

38 

42 

45 

50 

53 

58 

63 

69 

71 

74 

80 

95 

1061 




Table for girls 



\ Age 1 

1 1 

C 

rn 

1 


S 

6 

, 

1 7 

i 

8 1 

9 

10 

11 

12^ 


14 

15 1 

j Weight 

22 



32 

|35 

40 

1 j 

44 

47 

SO 

54 

58 

64' 

|71 

80 

|90l 

|l09 

1091 


, Draw both these graphs on the same paper with the^ same 
axes and compare the curves. 
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— ^ 

I. \l A and B be two quantities of the same kind which 
when measured with one and the same unit are represented 
by the numbers a and the ratio oi A X.o B is the quotient 
of a by b, -1 

This ratio is written as a/b^ a^i-b ov a : b and is read as 
. the ratio of a to b.' ' 

Thus, for example, if A and B be lengths of ft. and 
ft. respectively, the ratio of A to ^Js 3i/5i which when 
simplified = 11 or 13 :22. 

Similarly, the ratio of Rs. 3^ to Rs. S^- is 13 : 22. 

In the first example the quantities compared are iwo lengths 
and in the second two sums of 7nmey ; the ratio in both cases 
is the same. 

Thus, a ratio is simply an abstract number and is indepen- 
dent of the QQUCrete units employed in the quantities 
compared. 


A* 















In the ratio axbt a and b are its terms. The first term a 

* 

is called the antecedent and the second term b is called the 
consequent. 

The ratio b\a is known as the inverse ratio oi a\ b. 

As a ratio is represented by a vulgar fraction, its value 
remains unaltered if its ler^ns are multiplied or divided by the 

na_ a 
7ib b 


same number \ for instance, and 

b 7nb 


A ratio is said to be a' ratio of greater inequality ^ of equality 
or of less -according as the antecedent is greater 

than, equal to, or less than the consequent. 

Thus 4:3 or ^ is a ratio of greater inequality 


3 

3 


or I 

3 


4 or 


f » »9 


9 1 ft 


99 


If 


equality, 
less inequality 


1 


MATRICULATION ALGEBRA 


Two or more ratios are said to be compounded, when 
they are multiplied together. Thus the ratio compounded 
of a : b and c\ d \s clc \ bd, 

i: When the ratio a\b is compounded with itself, the result- 
ing ratio a* : b^ is called the duplicate ratio ot a: b, 

• 

Similarly, : b^ is called the triplicate ratio of a\b. 
When aib is the original ratio, : ^b is called the 
sub-duplicate ratio aud : ^b \s called the sub-triplicate 
rati o oi a: b, ^ 

2. Theorem. A ratio of greater inequality is diminished 
ajid a ratio of less inequality is increased^ by adding the same 
positive quantity to both the ter?ns. 


a 


Let 7- be a ratio, a and b being positive^ 

' b . 

Let Xj a positive quantity, be added to both its terms. 

wh 


The new ratio thus formed = 


b X 


a a-\-x /a a-^x\ ... _ 

according as — positive, zero or 

negative. 

. Now 

O ^ b-\-x b(b-\-x) b(b^x') 

Since Xy by {b-\~x) are all positive, the above is positive, 
zero or negative according as a~b is positive, zero or 
negative ; or according as a>. = <b, 

• 2 . 

b b-^x 

It is left to the student to prove the corresponding 
theorem : 

A ratio of greater inequality is incrtased and a ratio of less 
^inequality is dhninishedy by subtracting the same positive 
^quantity from both the terms ^ 

Example I. Find the ratio compounded of the three ratios 
4a : 5^, b^ : 2xic and : Zab^ 

The required ratio = 


according as 


\ 




5^ X Zac X Zab 


= 3c : Sc, 
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Example 2. If 4-f-x:: 5+^ be the duplicate ratio of 2 : 3, 
-find the value of x. 

4- h X - 2x2 _ 4 

5- |-x-'“3x3‘~9 
36 -1- 9x:= 20 + 4x 

5x;=— 16 
— 3j; 

Oxample 3. What must be added to the terms of the ratio 
4 ; 7 to make it equal to 5 ; 6? 

Let X be the required number. 

Then by the question 

or .6(4-it»^=5(7+;c) 

2i-i-6x=3S+5x 

•** X— 11. 


iGxa>np3e 4, If : y =4 : 7, find the value of 
Dividing the numerator and the denominator by y 


^/e have 


Zx+y _ 
x^3y 


-+3 

y 


Substituting the value of - , we get 


x-\- 3y 


7+^ 


4 


Example 5. 
Since 


3- 

'^7 


^ _ 3 
25 ^ 5* 


# * 

or 


If 3x-f-4y = 
3x+4y = 
2x= 
x= 

£ = 3 = 

y 


• 5x— 2y, find the ratio x : y 

5x— 2y 

6y 

3y 

3 

1 


x: y 3:1 


• * 
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EXERCISE 59. 


[Do the first five questions mentally^ 

1. Write down the ratio compounded g£ the ratios of ; 

(i) 3 : 4. 5 : 6 , 2 5 3 ; 

(ii) a\ b, b\ c, c: d\ 

(iii) (x+1): (x-1), (x^-x+1) : (x^+x+1). 

^ * 

2. Write down the duplicate ratio of : 

(i) 3:7. (ii) adicd, (iii) (a-^x ) : (a-x), 

(iv) 

3. Write down the triplicate ratio of : 

(i)-4 : 5. (ii) 7nn: Pq, (iii) {a^b) : (iv) x^ : 2^* 

4. Write down the sub*duplicate ratio of : 

(i) 16 ; 25, (ii) x^: j/®, (iii) x^ ■{- x^ —^ax 


5. Write down the sub- triplicate ratio of : 

(i) 64 : 27. (ii) : y®. (iii) 125aH^^: 3^3x^y^, 

6. * Compare the ratios : 

(i) 2 : 3 and 5 : 6, (ii) 14 : 11 and 8 : 5. flSP 

7. If 4x~\-3 :7;r— 1 be the duplicate ratio of 3:4, find the 
value of X. 


' 8. If w. w be the duplicate ratio of 2m^xi n^2x, shew 

that x^ = mn, 

\ 9. I f (a -^x) :(a~-x)he the duplicate ratio of (a-\-b): (a — b), 

then (x—b) : (a—x)=b(a-{-b)x a(a-‘b), 

V .10. 1{ p i q be the triplicate ratio of p+xx q+Xf shew 
that x^ — 3pqx— pq(p -|- ^) = 0. 

« 

I II. What must be added to the terms of 5 : 9 to make it 
equal to 7 : 8 ? 

• % 

12. What must be added to the terms of a : d so that the 
resulting: ratio may be in the duplicate ratio of a : A ? 

13. What must be added to the terms of a : ^ so that the 
resulting ratio may be in the triplicate ratio of a ; ^ ? 
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14. Two numbers are in the ratio of 7 : 8 and if four be 
added to, each, they will be the ratio of 8 : 9. Find the 
numbers. 

Hmt. Let lx qm6, Qx be the required numbers. ] 

15. Two numbers are in the ratio of 3 : 4 and if five be 
subtracted from each, they will be in the ratio of 2 : 3. Find 
the numbers. 

16. Find two numbers in the ratio of 9 : 7 whose differ- 
ence is 11. 

17. Two numbers are in the ratio of 3 : 5 and the sum of 
their squares is 1666; find them. 

18. \l X be added to the antecedent of the ratio a : 
what quantity must be added to the consequent so that the 
value of the ratio may remain unaltered ? 

19. If X : y = 5 : 6, find the value of 

6-r -f 6y 


20. li X : y = 3 : 2 , find the value of 


21. If 


22. If 


23 . 

24 . 


7x — 4y 5 

^x-hy ” i3 
2x^ — 3y^ 


find the value of 


JIT 

find - 


— xy 2y^ 
3x^ -{-jiy — y^ 

X 


x^ + y^ 41’ y 
If (8jtr— 2y)^ ==(3Ar4'4y)^, find x : y. 

Which is greater, or — :;i when x and y are 


y^x 


both positive and y 


xt 


25. Which is greater, - or when and y 

x^-\-y^ x-\-y 

are both positive ? 

26. Find the least integer which must be added to each 
term of the ratio 3 : 5 so that the resulting ratio may be 
greater than 2:3. 

* 

27. Find two numbers whose, difference is 9 and whose 
sub-duplicate ratio is 1 ; 2. 

28. The ages . of two persons are in the ratio of 5:4; 
9 years ago. they. were in the ratio 4 \ 3, Find their ages. 
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29. The bases of two triangles are in the ratio of 3 : 4 
and their heights in the ratio of 6 ; 5. Find the ratio of 
their areas. 

30. The ratio of the radii of two circles is ^ ^ and the 
ratio of their areas is p—x : q—x. Express x in terms of 
p and q. 

*31. At a height of h feet we can see to a distance 

of miles. An aeroplane ascends from 2,000 ft. to 

5,000 ft. : in what ratio does the pilot increase his range of 
vision ? 

*32. The soldiers in two armies when they met in a battle 
were in the ratio of 10 : 3. Their respective losses were as 
20 : 3 and the survivors as 40 : 13 ; if the number of survivors 
in the larger army be 24,000, find the original number of 
soldiers in each army. 

Particular Cases of Ratio 


Hif • 0 m m Q 

^3- Mcnnins of t “i ^ » w* 

n oo 0 O 


771 

(i) The fraction — stands for the share of each 
person when a quantity m is divided among n persons. 

Similarly, — stands for the share of each person when 0 

n 

is divided among n persons. As in this case the quantity to 

be divided is zero, the share of each must be zero. 

0 

Or -=0- ... ... ... (i) 


n 


0 


Cor. When 7^ = l,-J=0. 

(ii) If the numerator of a fraction is constant (say w). 

its value decreases as its denominator increases, 

m .tn m ^ rn nt m ,, 

, T •••and when the denominator is very 

32 _ 4 ^^, 3^54 - 




I 
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very large the value of the fraction is very very smalls and 
when the denominator is infinitely large or oo, its value is 
infinitely small or 

— — U* *». 


Cor. When 7» = 1, — = 0. 


(iii) If the numerator of a fraction is constant (say nt)y 
its value increases as its denominator decreases, 

and? ...and when the denominator is very 


i J i ^ , 

very snially the value of the fraction is very very largCy and 
when the denominator is infinitely small or 0, its value is 
infinitely large ^ or 

T7Zt / • * • \ 

(ill) 


Cor. 


0 


When m = It ^ =oo. 


^ (iv) 
But 




x-l 
x^ — 1 


- — - = - when x= 1 


(By substitution). 


x-l 


=A:-i-l = l-M = 2.when (By identity). 


Again, 


But 


2=2 

0 

x^-1 



= ^when A-= 1 


(i) 

(By substitution). 


X — 1 


=x^ 4- ;r-h 1 = 14-1 + 1 = 3 when x = l 


« * 


^-3 

0“'^ 


• 4 * 


(By identity). 

(H) 


« ■ » 


- Again, 


But 


x^-1 
- 1 


1-1 0 u 1 

l3i = 0 ^ 


x-^r 1 


1 + 1 


« 

• • 


1 x‘^’]rx+l 1+1 + 1 


0 

0 


»•» 


*« • 


(By substitution). 

I when ;r=l 
(By identity). 

(iii) 
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Again, 




r# - 


But 




1 — 1 0 

- — - = — when x= 1 


x^ -\~x-\-l 


x^ — 1 x^ X -{- 'I 14-1 + 1+1 


0 

0 


3 

4 




(By substitution), 

1+1+1 3. _ 

:= - when ^=1. 
4 

(By identity). 

(iv) 


0 




Thus, “has several difierent values. 
0 




By taking suitable 

identities and, proceeding as above, we^ prove that ^ can 
have any value or is indeterminate. 

^ 

Example 6. Find the value of -r — when x=ia^ 

+ 4aA:— 5a ^ 

If we substitute a for x in the given expression, it is> 

reduced to the indeterminate form 5. 

0 

In order to avoid the indeterminate form, we proceed as 
follows : 

^ . (;ir+2a)(A; — a) x-{-2a 

The expression = ; — - c ~ {r ~- \ = — TF* 

(;r+5a)(A;f-a) AT+Sa •. 

a 4“ 2a 

a 5a 

= -=*. 

6a - 




I*' « 


ia^ 


Find the value of : 
2x^ +5a;— 7 


* 33 . 

* 34 . 

* 35 . 

* 36 . 

^ 37 . 

* 38 . 


— Sat+S 
+ 3a;— 40 


x^ +4a; — 32 
x^ +4^:^ — 8a:+ 3 


when Ar?==l. 


1' 

when x= —8, 


when Ar=l. 


2a;3-5a;2+2a: + 1 

2x^ ^7x^a-\-6a^x—a^ , 

3;r4-3x3^+4a3^-4^* 

3x^ — Zlax"^ ~\-78a’^x~~72a^ , ' 

— — — ^—5 ^rg-^wnen x=d^y 

2a:^ 4- lOaA;^ — 4a^A;— 48a^ : ^ 

x^ — 5ax^ + 3a^A; + 9a^ . 




x^ — 7ax^ + 15a — 9a^ 


when Ar=3a. 


CHAPTER XIII 


PROPORTION 

1. If the numbers a, c, d are said to be 

0 a 

in proportion (or proportionals) and ic is read as to ^ 
equals r to ’ or ‘ a is to ^ as is to </ *. 

^ Of this proportion a^ d are called the extremes, c the 
means and d the fourth proportional to a, b and.^. 

Two quantities are said to be i>roportional to' two others 
when the ratio of the first two is equal to the ratio of the 
second two, and two quantities are said to be inversely 
proportional to two others when the inverse ratio of the first 
two is equal to the ratio of the other two. 

If a, b^ c, d, ^...be such that a ; b=b : r—r : d^d : e=6cc,^ 
a, b, Ct di e are said to be in continued proportion. 

' When a, are in continued proportion, b is said to be 

the mean proportional between a and c and c is said to be 
the third proportional to a and b* 

2, If a I b-=c ; then ad^bc. 

Since ^=-1, multiplying both sides by bd^ we get 
b d 

ad—bc^ 

Thus, if lour guaniilies are proportional^ the product of the 
extremes is equal to the product of the means. 

Conversely, if ad^bc, we can easily prove by dividing 

CL C ' ^ 

both sides by bd that — = -j-, or a i b=c : d, 

o d 

Cor. \i a \ b^b \ Cy then ac—b^, i,e,y if three quantities are 
in continued proportion y the product of the extremes is equal 
to the square of the means, * 
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For 




3, If a: f, then a : 

a 

~c 
b 
c 




b 

a 

b 



X — = 


a a 
~b^'b 


a 



or a: c=:a^ 

M - 


b^. 


a 

• - 

Thus, if three quantities ar?^in continued proportions the 
first is to the third in the duplicate ratio of the first to the second. 




Thus, if four quantities are in continued proportion ^ the first 
is to the fourth in the triplicate ratio. of the first to the second. 


Example 1* Find the fourth proportional to 2, 3, 4. 

' Let X be the fourth proportional required. 

2 4 

. Then — » which gives x=6 

3 X 

the 4th proportional is 6. 

Example 2. Find the mean proportional to 9j 2.5. 
Let X be the mean proportional required. 

Then —=~, .^*=9x25, j«:=15. 

X 25 

2 the mean proportional is 15. 

Example 3. Find the third proportional to 2, 8. 

Let X be the third proportional required. 

_ Then 4 -=—, 2x^64, x=32. 

O X 

the 3rd proportional is 32. 


^ PROPORTION 

EXERCISE 60. 
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Find the fourth proportional to: 

I. 8, 12, 14. 2. 9, 12, 15. 3. *0024, 2*4, *04. 4. J, i. 

5 . 3 ^, 2ad^, 

Find the mean proportional to : 

6. 9. 16. 7. 49, 25. 8. 9. 64. 9. 121. 144. 10. 4J, 2. 

II. • x^, y®. 12. (« + i) {a— by and (a+^)® {a—b). 

Find the third proportional to : 

13. 18,12. 14. 20,16. 15. 15,6. 16. . 

17. \il^ x,3 -k‘ x^^-\-x are in continued proportion, find x. 

Example 4. What must be added to each of the numbers 
7, 11 and 19 so that the resulting numbers may be in conti- 
nued proportion ? 

Let X be the required number. 

- 7+;c ll + ;c 

irrx = 19+^- 

Multiplying cross*wise, we have 

(7 + xO(19+:r>=(lH-^)^ 

133 -l-26;p+^^ = 121 -h 22;r+ 

4:*:= —12. or x^^ —3. 

The number to be added is —3. 

15. What must be added to each of the numbers 3, 7, 13 
and 22 so that the results may be in proportion ? ’ 

19. What must be subtracted from each of the numbers 
27, 41, 30 and 46 so that the results may be in proportion ? 

20. Shew that the fourth proportional to x^-{- 7 x ~\-129 

5(;<r+3) and 6 (x+4:) is independent of > 

21. Find two numbers such that their mean proportional 

is 12 and the third proportional is 324. ' i 

22. The mean proportional between 45 and a certaio 
number is three times the mean proportional between 5 
and 22. Find the number. 
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23. If y is the mean proportional between x and sr, shew 
that xy-\-y 2 is the mean proportional between + and 

24. Two numbers consisting of the same two digits are in 

the ratio of 4 : 7. Find the numbers. ^ 

25. A certain kind of brass is made up of copper, zinc, 
lead and tin. The ratio of copper to zinc is 1 : 2, that of zinc 
to lead is 3 : 4 and that of lead to tin is 4 : 5. Find the 
quantity of each metal in 540 lbs. of brass. 

^^Example 5. A cask is filled with wine and water in the 
ratio of 4 : 3. If 12 gallons of the mixture be drawn ofiE and 
the cask be filled with water, their ratio becomes 3 : 4. 
How many gallons can the cask hold ? 

Let X be the required number of gallons. 

When 12 gallons are drawn ofE, the numb^^of gallons 
in it =^—12. Out of every 7 gallons of mixture, ‘4 are wine 
and 3 are water, or ^ of the mixture is wine and ^ is water. 

Hence f (^ — 12) gallons of wine are left and J (;r— 12) 
gallons of water. 

When the cask is again filled up with water, the quantity 
of water = f 12) -h 12 , 

By the question, we have 

Multiplying cross-wise, we have 
lelx - 12) = 9(^ - 12 ) + 2 52 
. 7;»:=336 

jr=48. 

the cask can hold 48 gallons, 

*26. Two vessels -contain a mixture of wine and water 
in the ratios bf 8 : 5 and 4:1, In what ratio must liquids 
be drawn from each to give a mixture of wine and water in 
the ratio of 3 : 1 ? 
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Two vessels contain mixtures of wine and water in 
the ratios of 7 : 3 and 3:2. In what ratio must liq^uids be 
drawn from each' to give a mixture of wine and water in the 

ratio of 9 : 5 ? 

5. Propositions. When a: b — c\ dy the following rela- 
tions always hold good. The student is advised not only, to 
reproduce them, but to learn each by heart. 

1. It a : b = € : dy then b v a^d : c. 


a 


For if — = -^ then l-f 
0 d 


or 


a 

b 

a 

b 




ot 


\ a-=d c. 


This proposition is known as Invertendo. 
II. \i a \ 6 = € \ dy then a ; c—b : d. 

For if then ad^bc. 

0 d 

Dividing both sides by cdy we get 

a b 

c d 

or a : c — b i d. 


This proposition is known as Alternando.and is frequently 
used in the solution of fractional equations. 

III. it a : b — c i dy then {a-^b) : b—(€->rd) : dy 

For if then— + 1=— + 1 

b d b d 

a "F b c d 

~b T 

I 

or {a^b')\b=^{c-^d')id. 

This proposition is known as Componendo. 

IV. If <2 : b — r. : dy then (a— ^): 

For if ^=4 then^ -1=4-1- 

b d ^ b d 


. - SJ 
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^ T d 

or (^“^) 2 : </. 

This proposition is known as Dividendo, 

V. Ita : b=c ; then (a-^b) : ^)=(r-|-{/) : (c^d% 

a-{-b c^d 


By III, we have 

t 

By IV, we have 


b d ' 

« — b c — d 

~b T’ 

a-^b c-\-d 


By division, we have , j. 

^ a—b c — d 

Or : («— ^)=(c4*^) • 

This proposition is known as Componendo and Divi. 
dendo and is £re.quently used in the solution of fractional 
equations. 

Example 1. If then 5=1 

By componendo and dividendo, we have 

(4a 53) -h (4a - 5^) _ (4fr -I- 5^0 + (4/: “ 5 O 
(4a +53) -(4a- 53) (fkc^5d)-(^-5d) 

8a ^ Be '• 

io2~io5' 

Multiplying -both sides by 1^, we have 

c 

b d 



4 

44 


or 


a ; 3=f : d* 


2a + 33__2r+3fl? 
2a— 33”'27-3rf 


Example 2. If -a : 3=^ : then 

First Method. 

Let -—-i—k \ then a=bh and c=dk, 

o a 

2a-\-Zb_2bk+2b_b(,2k-\-3)_2k-¥3 
2a— 3b 2bk—3h b(Zk—3')~2k—3 


■*A 
r.. ^ 


.. p 
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2f+3rf 2dk-i-2d djZk-^'S) 2^ + 3 
and 2r^d ~ 2dk-Zd “ </(2X.— 3) 2-6-3 

2a + 3A _ 2g + 3rf 

2a — 3i “ 2c— 3rf' 


Second Method 


SiriC0 ^ 


* * 


or 



(Alternando). 


2a _2^ 
3d 


(Alternando). 


2a + 3d _ 2c-^ 3d (Componendo and dividendo.) . 

“ 2a— 3^ 2c— 3d 

[The second method is more elegant, but the first is surer.) 


Example 3. If 3a4-4^ + 3c-l-4i/ : 2a - 1 - 3^ 4- 2r -f- 3t/ 

— 3^ _l- 4^ - 6t — 8t/ : 2d-\‘3b — ^c — ^dy 


then a \ b~c d, 

, 3g 46 4- 3^ + 4fl^ 3a 4-4^ — 6f — ^ 

2a -h 36 4-2^4- 3^ " 2a -\-3b-^c — 6d 
Then 3a-h464-3r-i-4i/ = (2a4-36-t-2r4-3i/)^ (i) 

and 3a-^4d—6c—8d = (2a ^3b-^c — 6d)k ... (ii) 


From (i) and (ii), we have 
' a(3 - 2>t) + 6(4 - 3k) -{-c(3-~ 2k) + d(\-3k) = 0 
a( 3 - 2>fe) + 6(4 - 3>^) - 2r( 3 - 2k) - 2d{^ - 3k) = 0 

From (iii) and (iv), by factors and transposition, 
•- (3 — 2k)=(b-)rd) (3k 4) 

(a — 2r) (3 — 2k) — (b“^2d)(3k 4) 

From (v) and (vi), we have 
a4-c_3/t — 4 

64"^ 3 — 2k 
— 2c ^3k — 4 
T^d~3^k 


... (iii) 
... (iv) 

we have 
* 

... (v) 

... (vi) 


(vii) 



• 
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From (vii) and (viii), we have 

H C CL^~ 2 ^ 



b^d b-2d 
Multiplying cross-wise, we have 

ab — 2ad -\-bc — 2cd==^ ab-\-ad — 2bc-~ 2cd 
/. — Zad = — Zbc 


or 

ad 


a 

or 


b 

or 

a 2 b=.c 



It a 
1 . 
2 . 

3. 

4. 

5. 

tt 

6. 


7, 


EXERCISE 61. 

: b=c : df prove that 

(z “I" 3c I b "1" 3d ^ 3cz -I- c i 3b “f- dt 

3fl— 2c ; 3b—2d=5a — 4c ; 5b— ^d, 

maArUC : mb-\~nd~pa-\-qc : pb-\-qd. 
ma — 7 ic : mb — nd^pa — qc : pb — qd^ 
a+b i ma — nb^c-\-d : me — nd. 
a^-}-b^ : — ^^=xc^ + r/* : c* — d^\ 

ma-^nb b ^c 


8 . 

9* 



10. 


mc-^nd d^a' 

pa^ + qc^ : pb^ 4- qd^ = nia'^ — wc^ : mb"^ — 
a^Aroh'^’b'^ ; — ab~^b^ = c'^-\rcd-^d^ : -cd-^^d^m 


II. 


Id^ 4 “ 4 - ^ 


12 . 


pa^ 4 - 4 - pc^ 4 - qcd 4 - Td^ * 

= (a + rf) - (« + 4 • 

[Hint. Simplify the left-hand side and substitute ad for bc,'\ 
13. Ma-<rb) ic-^d)=bd | | 

2tc + ) 


rrr* j a i ja ... a + b C + d 2 (d+^) 

[Htnt, Apply componcado, then — ^ ^ =" ^ 


hence 


( 


a + b c + d\^ 


+ 


y 


2{^a + b') 2^c+d) 


■ 
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14. 

15. 

(SaH- 6f)(53 
1 - 2^2 4" 33 _ 
“ 2a -36 

16. 


b^^d’^ 

17. 

» (S)' 

18. 

" o* 

19. 

ac-^bd 
^ ac- fd 

20. 

If (t2 4-34-< 


,, then a \ b=c ; d. 


a 


f / r J\^ f U- • (/ — t , C 

b(b-\-dy 

, , . 

— — then axb—c \d, 
a^—b^ 


— d)i then a ib^c id* 

21. It (2a^3b^ 5c-h ^d){2a - 33 - 5r + Ad) = (2a + 33 — 5^ 

— Ad)(2a — 33 5r — Aid), then ; 3^ = 15 : 8, 

22 If 3a+^-9g-3rf _ 3a-K»+6f-<-2a' _ 

“• a + 26— 3i--6rf a+2<>+2«:+4(/’^“® ' 

23. If + b'^\x^ '\‘y^)=^{ax-{'by)‘^, then a : x^bi y. 

2 11 

24. If 23=a-|-f and -=-. + - 1 , shew that ai b^c : d. 

Cud 

» 

Example 4. If find the value of + 


^ 3 


Since x = 


2ab 
-j- 3 


23 


^ — a JT — 3 ' 


x 

* 

<2 a 4-3 
j X 2a 

and — = 


(0 




d a-\-b ••• 

Applying componendo and dividendo in (i) and (ii), 
x-\-a a-\-3b 

we get 


and 


x — a — a-\- b 
x-\~b 3iZ + 3 


* m M 



x—b a — 3 

Adding (iii) and (iv), we get 

X a x~\~b a-\-3b 3^2— |" 3 

X — a X — 3 — 3 a — 3 

— a — 33 -(-322 4-3 


( * + 
IV) 


a — 3 
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25. If 




a-{-e 


1 £ 

find the value of ^ + 


x~-2a x—2b 


26 


6/zA , r 4^+36 

If X— — r- 7 , find the value of ^ + 


a 4- 6 


Example 5. 


X — *^CL ' X — 36"" 
a? 


If then ^3 p 


Let 


? =L=— = >fe. then a^bky c^dk and e=fk. 
bdf 


* « 


a3+c3 ,»3^3+rf3^3 _ ^3(^3^rf3) 


But 


±=k 


i® 


a®+<^*=£!^ ior each is equal tothe^ame quantity. 


i3+<i* /» 


’J£ C- 


^ prove that 
b d t 


a-\-c c^e 


b-\‘ d d — / 


25. 


b-Zi_d^b 


d^;^P b^-b^d 

^3 _l_ ^3 ^ ^3 ace 

^3 4- bdl 


30. 


a— 3^ a 
bd—f^ etc — 




Example 6. If 




Since 


xy 


pd 


then 


x^y ^P-Vq 


x—y P—Q 




* • 


Fza 


xy PQ 

2xy 






2pq 

x^ 4-y^ 4“2xy ^^4*^* 4" 2^^ 


[Dividing by 2.] 


— 2a:y P‘^-^<i~ — “i-pQ 


• « 


(x— y)^ {P—qY 

x-\^y _p^-g 


[Componendo and dividendo .3 



X— y p-^Q 


[Sq- root of both sides.] 
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n. If 


^xy 




then 


+ pq (X®— y*)® (/>* — 9®)® 


33. if|±>L=>:. 

^+<7 Q y ^ 

X->rV-VP-^Q x^y — P—Q 


34. If 


35. If 


36. If 


X — y-^p~Q ^ — P^Q 

X'Yy — P^ ^ y 

X — y ^ P~\~<j y — P — -^ + <7 


then 


then 


x-^P _x — p 


y-VQ y—^ 

■ ^'+<? _ y+y 

y — P P^x 


x^^ 3 xy^__ p^ + 3 pg^ then ^ ^ ^ ■^- 


3x^v+y^ 3^®<7 4 -< 7 ® 


x—y P—Q 


^ ab 

Example 7, If a ; then "^^2 


Since 


A 


« 

» • 


b^^ac. 


c 


« « 


-|- "1“^^ 


a^: + ^f +^2 

b 


€(a-\-b-^c) 


a 

^ f 


a a 


a 


^2 


Note Putting each of the ratios = >t, we get and a = 6X’^ j/t*. 

Using these results, we can do this example by the ordinary 

Ic-method. 





a __b 
b c 


— , prove that 
d 


^2^^2-l-f2 a b-\-bc-\-c'^ 

^24.^2 be -Vcd-^d‘^ 


b^-\-c^ ^^~'~d 


38. 



it — Zb-\-€ — 


{a — b)^ _ {b — c)‘^ 
a c 



fii 4^2 ^ ^^2 4-^r 

^2^:72-4:52 “ PT7rf ’ 

fa ~b\^ _ a 

\b^f ~7 

{jz ~\- b c'^‘^ a-^-b-^'C 

£i24.^2_|_^2 g b^C 


43. {b-cY={a-b)(c-d). 

44; (a+6+t)(a-6+c)=a®+'^®+f®- 

45. {a-d);^={b-cY+{C-~a.Y+{d-bY. 


272 




46. \-c^~\-d^^'=^{jib~^hcArcd)i^» 

47. a^-Yb^y and are in continued proportion. 

46. If ff, by c are in continued proportion, find the simplest 
abc{a~\‘b-\-c')^ 

49. If ay by c are in continued proportion and if a{b~c) 

' ry f ^ 4" b \ 

= 2^, prove that — )’ 

6. Theorem. If ^=- 7^= ...then each of the ratios 

0 a I 

— ^ where py <7, r... are any quantities whatever. 

+?"/+**■ 


Let 


Then 


a ^ u 

^"*7'7“***“ ' 




m •m 


a—bky C^dky c-==-(k.., 
pa = pbky qc — qdky re ^ rfk . . . 

By addition we have 

pa~^qc -\-re + ... — k{J>b 4~ 4“ 4” 

^21 rf* (J C “1“ C “I" ^ ^ ^ ^ 

•'• pb->r<ld-¥rt-V.-S~ ~~T~~d 7~ 

Cor. 1. Putting ^=o=>'=-" =1> 

(I ( £ 

^ t ^ T^. 

Thus, when several fractions are equal y each of ihei7t is- 
equal to the sum of all the numerators divided by the sum of 
all the denominators. 

Cor. 2. Putting />=! and <?=-!, we have 



a 


a — c 


b d b-d 

Thus, when two fractions are equal y each is equal to the first 
jianzerator rninus the second nu^nerator divided 'by the first 
denominator minus the second denominator, 
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EXERCISE 62. 


If a X b=cx d—e : /, then 


I. 


3. 


5. 


10 


a 


V 

— 4^“^ 4- ^ _ ac 

3^2 _ 4^2+ 5/2 


2 . 


4. 


<2^ — 2^"^ 4" 3^^ 

^3_2^3_|_3/3 “ g3 • 

3<2 4 “ 4^ 4" 2^ ^ 2iZ — 3^**^ 
3d-\-4d-^ 2f~2b- 3d~ 4/ 


a34_£-3_|_^3 

^^4-</^4“/^ b'^ d d^ f -V {‘^ b 


6. (a® + 4-/^)=(a^-hfflf4-^/)2. 


If 


8. If 


4jg4-5 _4;c‘4-6 
6:^4- 7 6;ir4-4 ’ 

1 — 4jr _ 3 4-2.;»: 

14-6^ 2 — 3jr ’ 


then each=: — ~ 


then each = 


If^t±2±Li=£±3. theneach=i 


4“ 7jir"4" 12 x~\-^ 


«( 


2x+3\^ x+3 


2x-jr 5/ 2:4- 5 


then 


25 


x-\- 3 x4- 5 


Fill up the blanks in the following; 


II 


X 

8 


£ 

3 


x-iry _ x— _ 15;r — 12y 


12. 

13. 



£ 

3 


iO 


36 


y 2 / 

= -r = — * shew that ^ 


ax by cz "\^ 
4- b"^ -V.c^* 


xyz 

abc 


14. If a, bi d are in proportion, prove that ab-\-cd is the 
mean proportional between a* 4 -c 2 and b^-\-d^;an6 if a, b, 
Ct d are in continued proportion, prove that ^4-f is the mean 
proportional between a^rb and c^d. 


?74 


Example 1 . If 


— a C'^a 

j, of (d— c)x + (c— a)y -h(a — b) 2 . 
Let 
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7. A few important Examples. 



_ y 


b a-^rb — c 




find the value 


b-\-c—a c-\-a — b a-^-b — c 

Then x=z{b^c—{i)k 

y = — l)^k 

2 — {a-\-b — c)k 
the given expression 
— {b — c){b — <i)k 4- (f — (i){c + a — b^k 4- {a — ^)(a -f ^ 

= ^ { b"^ — — a{b — — b(c — — c(a — ^)} 
= ^ X 0 = 0. 


Example 2. If 


a 


b-\~c c~\- CL CL-^- b 

— . . sum of the numerators 

Each ratio— ^-r — ^ : — r — 

sum of the denominators 

CL'\~ b ^ c 

2a'\-2b-\-2c ^ 

a-\-b-\-c 

* 

2{a -\- b-\-c) 

= J, if a4-^-i-c is not egtail ^<7 0. 
When 4-^4- ^“=0, then ^4-£:=— a 


theneach=J or — 1 



each ratio =' 


a 


a 


= — 



Example 3. If 


b 4" c — CL 
X V z 


then 

Let 

Then 


b-\-c 

a 


£ 

C-\-€L 


b 



y-l-z — X z-hx-^y 
X y z 


x-hy~-2 




b-hc c-i-a a-l-b 

x=(b-l-c)^, y=(c+a)^ and z~(a'hb)^, 
y ~\~z — x = (c -\~(z )M 4“ {q 4"^)^" 4“^)^ 

^ M(c 4 " o, 4 " d b b—~ 

= 2ka 
a _ 1 

y -hz-'X 2k 



Similarly, 


proportion 


^-zr-r and 
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z^x—y 
a b 


2k 


— -3r 

c 


2k 


* • 


yj^z^x z-\~x—y x^y—z 


Example 4. If 


ay 


~~bx cx^az hz^cy 


. c 


a 


- 


shew that 


Let each of the given ratios—^. 

% 

Then ay—bx^ck, cx—az^bk, bz-^cy — ak 

ci^ay - bx) = c^k. b^cx-az) = b^k, a{bz-cy) = a^k 

Adding these results, we get 

k(a^^b^-\-c^)^0 


* 

« • 

11 

o 






• 

X 

y 

• 

* • 

ay^bx = 0 

or ay = bXt 

a 

V 



* 

X 

^z 

also 

€X^<lZ=0 

ox CX^CIZ% 

a 

c * 


X 

a 


y=£ 

b c 


EXERCISE 63. 


I 


jf ^ - = .jJL, = — prove that 


a — b b — c c — a 
X 2=0 and cx ~\~dy~\-bz=0. 


2 . If 


_ y 


bc(b -c) ca{c—a) ab(a 
a{b c)x b{c a)y-\rc(a-{-b')z = 0. 


prove 


-b) 


H 1 « 
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b-\-c 
then a~bz=c. 



a 


b-\-c~-a c-^a^b a-\-b — c 


, prove that each ratio 


3l 


= 1 


= 7 a-^b -he be not equal to zero, 

a-hb 


t , 


• f 4 


*5. Assuming that ^ 

a-hb b-hc c^a 

and a-hb-hc is not zero, shew that a=b^c. 


If 


a-\-b c-hd 

either a — c or a-hb-hc-hd 




= 0, 


*7. If 


a-h26 + 2r fi + 2c+ 2a r + 2a 2^ ’ 








of these ratios = 


CJSB X + ^ 


a-l-b~h3^ 


1 ' • 




*8. If 


ax -h by -hez bxhey-h az cx -h-ay -hbs* 


' • shew that each of these ratios = — , provided x+j/+^ 

iZ "7^ t? f 


is not equal to zero. 


.V * 4 


*9. If {a-hb+c)x = (b’\-c-‘a)y = {c-ha^b )2 = (a~hb-~€)w 


.1 1 ^ 1 1 1 
then — + — -1- — = — 
y 2 w X 


f'l 


112 

*10. If a4-£*=2^ and =— * shew th^tX a:b~c:d. 


CHAPTER XIV 

FRACTIONAL AND LITERAL EQUATIONS 

1. Ecjuations involving fractions which contain the 

unknown in the denominators. 

o, ^ 3,5_7_5_1_ 

Example I. Solve 

Multiplying both sides by 2^, the L.C.M. of the denomi- 
nators. we have 

24 — 36.4- 40— 42 - 20— 1 — 24.r. 

By transposition, we get 
24 j:= 20-1 -244- 36- 40-1- 42 
or 24>r=33 

2 3 

Example 2. Solve - ^^—. = 0. 

Multiplying both sides by {3x — 4)(4Ar — 5), the L.C.M. of 
the denominators, we have 

2r4jr— 5)-3f3jr-4) = 0 ' . 

10— 9;r4- 12=0 

or ' —X——2 

or x=2. 

Otherwise 

By transposition, we have 

2 3 

4 4:*:— 5 

Multiplying both sides by (3jt— 4)(4j^— 5), the L.C.M, of 
the denominators, or multiplying cross-wise^ we have 

2(4;t:-5)=3(3jr-4) 

8x-10 = 9.»r-12 
• x—2- 


or 

or 
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EXERCISE 64. 


Solve the equations ; 




Z. 


1 + ^ 

X 2x Zx ^ 


3. 


= •25 




X 


4. 


3 ^ 4 1.5 

— -\- — +*11=— 4“^- 
2;r 5 a: X 3a: 


5. 


1 


7. 




J 1 


= a2-^®. 

4 

6. 

tt 

3x-i 

3 _ 4 

5(x- 3) 

o« 

2 a; 4- 3 3a; 4- 2 

6 

10. 

2 4- ^ = 

6 — 5 a; 

3x-l 2x—l 

= S_ = 0. 

12. 

11 

O 

• 

6x — 47 

a — a: 0 — a: 




4p‘i 


13. 


a 


bX’^a ax-\'b 
a 


0. 


14. 


6a:^ + 2a:+S Sx^ -^3x-\-2’ 




• ' Example 3. Solve 



ax^ -\-bx-\-l bx^ -^ax-^\ 
2 


3 


4a:3 ^ 2a;® h- a;4- 1 6a:® + 3a:® + 2a;+ 1 

• 1 1 


+ 


(x-lXx-2) (x-l)(x-3) 

1 


-i" 


(a:— 2)(a;— 3) (a:— 3)(a:— 4)' 


By transposition, we have 
1 1 


1 


2) (a;— 2)(a:— 3) (a: — 3X^—4) (;r-lXA;— 3) 

a: — 3— A;-i-l a:— 1— a;4-4 


• • 


{x — \'){x — 2){x—3') (x—lXx—3)(x-4) 

-2 3 


0 * 


(x-l)(x-2)(x-3) (x--i)(x-3Xx-^) 

Multiplying both sides by (jf— l)(jc- 3), we have 

^ O ' 
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( 


i 




Multiplying cross-wise, we have 

— 8 = 3;c— 6 

bx= 14 


« « 


or 


;tr=24 


Note. In the above process, the first step of transposition is 
taken to remove x from the numerators on both sides, when they 

are simplified. . 

10 3 _ 2 , 15 

Example 4. Solve “r ^ ^ >“ 


2xH-l ‘ 3;ir— 2 2;tr— 3 ‘ 3^ -1-2 

Here, we arrange the terms in such a way as to remove^ 
from the numerator on both sides, when they are simplified. 

By transposition, we have 

10 15 2 3 


2;c+l 3x+2 

30Ar+20-30;c-15 


2;r-3 3;c-2 

Sx — 4 — Qx~\- 9 


(2;c-t-l)(3;r-l-2) 

5 


(2;»r-3X3;c-2) 

5 


(2;c--i-lX3;r-t-2) 

1 


(2x~3)(3x-2) 

1 


(2;r-t-lX3;r-l-2) (2x-3X3;c-2) 

Multiplying cross- wise, we have 

{2x- 3)(,3x- 2)=(2;r-t- lX3^-f 2) 
6;tr* — 13;e-f 6 = 6x^ 4- 7x+ 2 


* • 


20x=4 


x=X 


Solve the equations : 

1 1 1 


17. 


18. 


X -J- 1 
1 


+ 


x-h3 

1 


X ^ 

1 



X ’{-2 

X X~~ 1 XA- 3 

1 1 1 




1 


X-\rl0 X-^^: ' %4-8 
11 1 


X -f- 4 


= 0 , 


x —6 

1 


3 X — 5 

1 1 


x—2 

1 


x—lO x—5 x—7 x~2 








24. 


25. 


26. 


27. 


28. 


+ r 


+ 


2x—l ' 3^-hl 2x-^l ' 3x^2 

® +-^.-1,+ >* 


.Mi 


;t-4 

3 


x—8 jr— 9 x—3 




;ir--3 ;tr+9 

6 4 


“h 


x^27 ’ x^lS 
9 7 


= 0 



5;ir-i-7 5;t4-13 


5;ir-l-13 5x-j-19 

6 3 


3x-l 
1 10 


6;c- — 1 
18 


= 0 . 


Example 5. Solve— "c + o c f- 

x4-5 2x—5 3x—5 

18 

Method, Decompose into two such fractions that 

when one of them is combined with 


10 


x^^S 


and the other with 


2x — 5 
on both sides. 

Thus, ^ 


and then simplified, x disappeai*s from the numerators 


+ 


10 


x~\- 5 ‘ 2;r— 5 

3 

Combining r with 


we have 




n 

4 « 


3x-S 
1 3 


3 + 15 
3x — 5 

^ and 


+ 


15 


\ 


3x — 5 3^—5 


15 


x-\- 5 
15 


3x — 5 
10 


with 


10 


2jr-5* 


;r+ 5 3jr— 5 3;*:— 5 2;t:— 5 

3x-5-3;t:- 15 _ 30;t- 75- 30;r + 50 


(;c+5)(3a:- 5) 

-20 _ 

(x+5)(3;r‘-5) ~ (3x - 5)(2;t:- 5^* 


(3^-5)(2;c-5) 

-25 
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3x—S 

Multiplying both sides by we have 

4 _ 5 

,r + 5 2jr-5’ 

•p 

Multiplying cross-wise we have 

Sx — 20=5a’-|-25 

• x^l5* 

6 5 2 

Example 6. Solve ^^3 - 5;^ “ ^6' 

Method, Decompose such fractions that 

when one is combined \vith ^ and the other with 


and then simplified, x disappears from the nmnfiraiors 

sx-\-2 

on both sides. Thus, 

6 5 _ 3-1 _ _3 1_ 

2;c+3 ~ 5;c-t-2 x+6 x + 6 x+6' 

Combining with 2^^ and with we have 

6 3 ^ _ _1_ 

2x+3 x+6 5x+2 x+6 

6:^:-|-36 — 6X ' — 9 5.xH~30 — 5^—2 

(2x+i)(x+^ “ (5;r+2)(;r+6) 

27 ^ 28 

(2.T+3) (;c+6) ” (5;ir+2) (x+6) , 
Multiplying both sides by x+6, we have 

27 ^ 28 
2x + 3 5x + 2 


Multiplying cross-wise, we have 

27(5;ir-t-2)=28(2;t:-l-3) 
or 135x-l-54=56;c-|-84 

79x= 30 



30 


7T* 



# ♦ 
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29 


31. 


Solve the equations : 
12 3 


1 

2 


“h 


AT-h 2 

1 


+ 


x-\-o 

6 


30 


3 




2x—S ' jc — 3 3;c- 

33. 1- 

x~\-a x-\-o X 

35.-^+^ a+6 


1* 


,, 7 3 

32. _ " 

-^:-t-2 .r+4 

-.a ^ 

34. ^ -f 


37. 


39. 


41. 


43. 


45. 


X— a 

3 

4jt:+l 

4 

5.a:-t- 1 
6 

2;r— 3 

' 7 • 

1 

1 


X — b 

4 


.r— r 


+ 




+ 


-h 




4;*; 4- 5 
- 7 

2 

■ 6 

4;t;+l 

3 


4;i:+3 

3 


2x^-V 

2 


x—\ 

15 


36. 


38. 


40. 


42. 


:r— 1 
a 

x-\~ci 

6 


x~‘2 

b 


x-\-3' 

10 

x-5" 

d-\-b 
: *'• 

X 

a — b 



x-{-b x-\~c 


3x + 15 
6 


6x-h5 
5 9 


44. 


5 — 6.;ir 
10 

b—c 






a;— S 
13 

6.^:4- 19 

14 


2x-S' 

7 


Gl^4“ 7 
9 


2.^4“ 9 ^4~8 

a — b a — c 


+ 


X'"^ a X b X c 


x-\- 2 x-\- 



\Hint. Decompose 


5 x-^ 4 

9 


;c4-4 


into three 'parts with numerators 


1, 3, 5, and then associate these parts with ^e fractions on the 
left-hand side so ,that x may disappear from the numerators 
after simplification.] 

12 3 6 

AA I 4. — 

x—6a x-^3a x — 2a x—a 

3 4 48 _ 48 

3;r + 1 ^ 4^; 4- 1 4- 1 64:4-!* 

2. Equations involving fractions which contain the 
unknown both in the numerators and the denominators. 

44r+l 2 

« 

” 3 ’ 


Example 1. Solve 


• * 


♦ • 


54:4-2 

Multiplying cross-wise, we have 

' 3(44:4-1)= 2(54: -f- 2) 

124 : 4 - 3 = 104 : 4 - 4 
24:= 1 and 
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Example 2. Solve 


4:r+5 24r+ 3 


6;c+7 3xi-2 

Multiplying cross-wise, we have 

( 4 x -f 5 )( 3 ;«: -I- 2 ) = ( 2 a: -I- 3)(6;r + 7 ) 
12 ^:* - 1 - 23 a:-i - 10 = 12 a: 2 32 a: + 21 

- 9 a :=11 


« • 


ft ft 


EXERCISE 65. 


Solve the equations : 


1. 

3a:-4'“‘^''' 

2. 

^__T2 

2a: -1- 5 

3. 

6a:- 7 " ^tt- 

4. 

2 — 3x ^ ^ 

l-4x'^^ = °- 

5. 

11 — Sjc ^ 

6. 

ax-k-b^c 
bx-\-a - d' 

7. 

-j- 1 5 

3a:+2 3a:-4‘ 

8. 

3x4-2 _4x -3 
3;c‘H~1 4jc-h1* 

0 

3 — 5-r_5;r -f- 2 

10. 

7 — 12;r_6^ — 5 

y* 

7 -3a: 3x+4' 

5 — 2x X— 3 


II. 




-h 3 x+3 


12 


ax-\rc'^ x-\~b* 


Example 3. Solve 


x"^ + 2x— 3 


= 3 . 


The left-hand side = ^ 

(x-^3)(x-3) x-3 

x-3 

Multiplying cross-wise, we have 

3x^9 = x^l 

/. ' ' jv=4. 

Solve the equations : 


13. 


x^-{-x—6 


— If. 


14. 


x^ "^'X — 12 


= 2, 




x^-ie 
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x2-;c:-20 


a:2-9 
x^-\-^— 21 
;t*2+3;c-28 


2 

— -g*. 


= 1] 


16 


18. 



x-^^x^lZ 
,v^ 4- ^ — 30 

^2 4-3x- 18 


= A.. 


=i. 


c 1^01 4.r+3 29-7jr av + 19 

Example 4. Sol ve -^ + 

Transposing the terms with numerical denominators t 
one side, we have 

29— 7jt: ^x-{-3 


I2~5x 


38 9 

^x -\- 19 — 8a' — 6 


18 


18' 


Multiplying cross-wise, we have 

] 8(29 lx) = 13(12 - bx) 
522 - 126jr= 156-65;*: 

61a'= 366 and ;r=r6 

Solve the equations ; 

X — 3 _ 1 3;*:— 11 


A 


19 


20 . 


21 


23. 


24. 


4 '^\2x+7 

2x—l . 3x+\ 


+ 


15^ -f- 8 


12 * 
8^-7 


;r+4^3^-f2 3:r+16 ,, 

3 2;r-h5= 9 ' 

x.Bx — 12 _ \^x -f 20 

2'^10:*:-4 36~ ' 

91^—21 , 24;*:- 93 13;*:+ 9 

— r 


x—a , 2x-\-a 
b x^b 


ax-^b^ 

ab 


56 


35;*:- 138 


8 


c 1 c c 1 4;r— 13 , 9;r— 17 

Example 5. Solve ^ ^ + = 5 . 

cx— 5 3.^' — 7 

Decomposing the terms on the left-hand side into integral 

and fractional parts, we have 

4;*:— 10-3 , 9;*:— 21 + 4 ^ 

“ H r = =5 ' . 


2;*:— 5 


3;*:- 7 


or 


2(2;*:- 5) - 3 , 3(3;*: - 7) + 4 . 


2;*:- 5 


3.r-7 


V 
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or 


2 - 


2;c-5 

3 


+3 + 


+ 


2x-S 3;c-7 
By transposition, we have 


2x— 7 


= 0 


= 5 


3, 


' ' Zx — 7 Zx — 5 

Multiplying cross- wise, we have 

8;c-20=9;r-21 

x=~l, 

^ - 6;ir— 1 25;c— 40 7:^ + 9 

Example 6 . bolve 3 -^ + - 5 ^-^ = 

Decomposing all the terms into integral and fractional 
parts, we have 

2{3x-h^)-^ 5J^x-‘6)-10 7 ( x 4 - 2)-5 


3;r-f 4 
9 


10 


or 


3x-h^ 




5:r-6 
= 7- 


X ‘\-2 


9 




5jr — 6 
10 5 


x-^ 2 


3x4-4 5;r-6 x+2 

3 + 2 


x + 2 

3 2 

4- 


By transposition, we have 

9 3 


x+2 x + 2 


10 


3x+4 x+2 x+2 5x— 6 

9x+18-9x- 12 lOx- 12 — lOx— 20 


(x+2)(5x-6) 

-32 


(3x+4)(x+2) 

6 

(3x+4)(x +2)~(x+2)(5x“-6) 

we have 


Multiplying both sides by 


-16 


3x+4 5x— 6 



J,. 

Jl 




€ 




Lt 
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Multiplying cross-wise, we have 

l5x-~ 18 = - 48x — 64 
63-^;= —46 


X==: — 


46 


Solve the equations : 
3x -f- 1 2x -f- 3 

~r 


63 


x—1 ' x~\-l 

5 — ?x 3 — X 


= 5. 


Sx-~ 7 6;r-|- 1 

26. — — 1 -f- 


2;i:+l 3x^2 



= 1 . 


28. 


4— X l~x 

x^-\~5x^S , -f“3.^“|-5 ly _ 
— H = 2^:+5. 

X —|“ 1 X ”}• 2 

[Hint, Decompose these fractions by division.] 

2x^ — 9^: — S x^ — 7;t+15 _ q 
2.r-f-l x~-3 ^ 


3 — 2x 1 — X 


= 5 . 


31 


4jr+3 15;t— 7 8;t:+l 

1 — 


4^—3 5;r— 4 2;c— 1 


32 


6^-f-l 6;tr-|-7 _ 25;t: + 20 

2x~ 1 3x— 1 S;r — 1 


33 


“i“ 2 . X “1- 3 2x “f- 8 

“r “ 


;t:+3 


34 


.^“|“2 _ 

15;r + 11 12;t: -f 5 _ ay-h 44 

3x4^4 4;tr4-3 A:-f6 


35 


6jr — 5 ^ 6jt: — 14 _ 4jr + 23 


2;f— 3 3x—l 4x’— J 


■J -li 


36 


42Ar-37 , 20.;t:-M3 ll.;c-h76 

* 1 - =_ 


37 


6;t;— 1 5;i:4-i2 

2;r4-7 , 3;ir-f 13 5;r4-27 
{ — 


AT + S 


x-h2 x + 3 ;c+4. * 


38, 


4 ;r — 7 15^ -|- 11 _ 12 ;t: + 1 

"p 



3x+4 


39 


4.*'+ 5 ' 5 ;c + 7 

x ^+4 x^ — x+ 2 _ 2 x^- 4 x +3 


f . 


40 . 


X — 1 — 3 

2x^+x+5 3x^ -2x + 20_ 2x^ + 6a: + 10 
2a:— 1 3a. - 1-1 A:-t-3 
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41 . 


+ 


= 1 . 


2x—a 2X'-b 

[Hint, Multiply both sides by 2 and proceed as before.* 


42 . 


x + 1 - ■ 


3x^3 ’ 6;r + 3 

♦Example?. Solve = 

2;«r + 3 6;t-l 3;c+l ;c + l 

Decomposing each term into integral and fractional parts, 
we have 

(2;c+3)4-4 ^ (6;r--l) + 12 _ (3A:+l)-h6 (x+l) + 2 

2x-\-3 6x — 1 3.^+1 x~i-l 


4- 


* ^ 


2x-\-3 

4 


)+(l+6^l)-(l+^l)+(l+j|l 


\ 


+ 


12 


4- 


2;c+3 ' 6x~l 3x+l x^l 
Taking two terms on one side and two on the other, in 
such a way as to remove x from the numerators on both 
sides when they are simplified, we have 

4 _ 6 __ 2 _ 12 

2;c^-3 3^4-1 x^l 6x-l 

. 12.r4-4-12;i:-18 12.;tr- 2- 12;t:-12 


(2jr4-3)(3;r4-l) 

-14 


(.r4-lX6;r-l) 

-14 


(2;r4-3)(3;r4-l) (:r4-l)(6.a;- 1)‘ 

Dividing both sides by— 14 and then multiplying cross- 
wise, we have 

(x^ l)(6x^ 1)= (2^:4- 3X3;tr4- 1) 

6;r2 4-5;c-l =6;c2 4' ll;tr4- 3 


• ♦ 


6x= 

X — 


-4 


Solve the equations : 

X 4* 1 X 4“ 2 X 4“4 


* 43 . 


x-\-5 


x~\-2 x~\-3 x+5 x-\-6 

2x — 11 4- 4_.r — 5 2.r4-9 

x—~2 x—^3 .^4“2 4~ 1 


♦ 44 . 
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* 


matriculation algebra 


-45. 

*4t't 

as' 

*47. 

*48. 


*49. 

*50. 

*SL 

*52. 

f 

*53. 


7.r-55 2.t:-17 _ 6jtr-71 3x-14 

x—8 X — 9 x—\2 X — 5 

j 8_x— 5_ AT — — 4 

X — 10 X — 7 x —^ x — 8 

2a:— 3_2-»r4- 1 ^ \ x — 2 ^x — 4] 

a:— 4 a:— 2 ~ 1 a: — 1 a; — 3 )' 

4(a:'4- 1) , 2a: 4- 1 4(a:4- 2) . 2a: +3 

2ac’ — 3 x -\'2 2 x — 1 a: 4-4 

X , ^ —X _x S — x 

x — 2 7 — jT a :— 1 6 — a: 

2Ar-3 3a:— 20_a:-3 4a:— 19 

a; ^2 ' a:— 7 a: — 4 a; — 5 



1 





2^+11 9;c-9_4;c+13_ 15 j:-47 

^+5 3x—‘t x-4-2 3JC-10’ 

;c3 +4ar4-5 x^ +lQx +26 :_x‘' -*-1 0jr+ 25 ^ ->- 4;>: + 4 

x+2 x + 6- x+1 

-4x^20 _^x^ +7x+l\ _x^+ 2x+2 x'^ -IS 

x—1 ^+5 x+2 X— 4 


*3. Solution of fractional equations by the application 
of the iundamental principles of proportion. 

o 1 "f* 5 2x “1“ 3 

*ExampleI. Solve g-^= 3 ^ 3 . 

The equations of this type can be easily solved by 
multiplying cross-wise, but the method illustrated below is 
considered to be neater. 

Multiplying the numerator and the denominator of the 
term on the right-hand side by 2 and rewriting the equation, 

4 a : - f - 5 _ 4 a : -|- 6 

^ + 7 “ 6a: 4* 4 

• each ( 4^ + 5)— (4x+6) ^ 

4x+6 2 a'‘4'3 , 

or -i 


• • 

or 

or 


6a:H-4 


3a: -1-2 
6a: 4-9= —3a;— 2 
9a:= -11 , 
a;= — 1|'. 
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♦Example 2. Solve 


Multiplying the numerator and the denominator of the 
term on the right-hand side by 2, and rewriting the equation i 

1 — 4x 6 -h 4x 


1 -i- 6x 4 — Sx 
, (1 — 4jf)-|-(6H-4x)_7 


1 — 4a:^7 

1+6^ 5 
7+42j«: = 5-20a; 
62 a:=-2 

1 


31 


EXERCISE 66. 


Solve the equations : 


6x+ 1 _ 3x— 5 ^ . 9;r-5 _ 3j:— 2 


■ 4;ir+3 2x-7' ' 6x-l 2x-3' 

8x—7 _2x-3 * 3-4;c_ l+2^ 

■ 12;t:-|-5 3 a:+ 4‘ ‘ l+6j»r 2-3 j^ ‘ 

2+3;e_l— 9;f l + 2;i? _ 5— 6;c 

• 3^x“4+i5a:’ ”■ 2-3x l+9;c' 



■ x+^ px+r^ ' 2+abx 1 — ax 


^Example 3. Solve 


Removing the brackets, we have 


x^ -\:3x-\-Z x-\-3 

x^+7x-t-12 x-\-7 


Multiplying the numerator and the denominator of the 
term on the right-hand side by x, we have 


x--\-3x+2 _x^-\-3x 
x'‘+7x+12 x'^ + 7x 


, {x^ + 3x+2)-{x'‘-k-3x) _ 2 _1 

each- ^x^J^^x+12)-(x^+^x) 12 6' 
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X 3 


• « 


1 

6 


• • 



X “4- 7 
Qx+ld^x+I 


5 jr= — 11 


* 

* • 


x=—Zl. 


Otherwise 

aliernandOf we have 

+ 12 , 


X “[• 3 X 7 

Decomposing each fraction into 
parts, we have 19^ 

AT-i- 



2 "-12 
x+Z~^'^ x+7 


12 


x-)r 3 

1 


x ^7 

6 


jc +3 ^+7 
•*• Gx "1“ 18 ^ X 7 

;t=— 2 |^. 

Solve the following equations 
illustrated above : 

(;c-h2)(;t:-t-3)_ x-\-S 


^ 9 . 


* 11 . 


(x -h 4)(;c+ 5) AT 4- 9 
x^-\‘6x-\- 8 x-i-6 


* 10 . 


*13. 


x^ + 8x-\-15 ;r4-8 

(x -f- 3^(x ”1“ 5) 8 


*12 


(;r4-4)(;r-|-l) x-\~5 

*Example 4. Solve 
By ali€r7ia7ido^ we have 


*14 


integral and fractional 



by both the methods 


(^i- 3 )(A:+ 4 ) _j ;+7 
(jir-l- 5)(;i:-f 6) x-^11 


x^ iX -\-10 i ^-|-7 


“hlOjf “|~24 .>r-|“10 

2 — Sx — 6x^ 6jc-f-5 


2 - 2 ;r- 3 ;r 2 
x+3 


3 x-h 2 


Jr -1-5 


(2x^3y _(2x+S)^ 


i^*4" 3 x-^5 

4x^-i-12x+9 _4x^ ^20x+25 
x+3 " 


x+S 


1 


or 
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Decomposing each fraction into integral snd 
parts, we have 


291 

fractional 


x^r 3 

9 


5 


25 


•* x-{’3 x-\-S 

Multiplying cross-wise, we have 

25;c-l-75 = 9ji:*t-45 

lex = - 30 . 

. x= —15* 

Solve the equations : 


*IS. ( 

fx-\- 2Y 
^■^+3/ 

* x-\-^ 

*16. 

*17. ( 

'X — 4\ 

^x- 5/ 

^ ;ir — 8 

7-10' 

*18. 

*19. ' 

/3;c— 5 
\3x-2 

X® 3a:-10 
) ~3x- 4’ 

*20, 

*21. 

/ax~~d 

\ax^c 

'\2 2^ 

/ — 2c 

*22. 

^Example 5. 

Solve ^ + 

3x^ 


X + 3\^ _x +6 


/l±iV = 

U-t-sy 


,x-{-5/ x+10 

\2x — 5/ x — S 

\x+S) x + 7 

ax — ^ dx — 2b ~c 

ax ^ 


/ax — b'^ _ 

C/ 


= {x^- 3x+ 7X^® - 2;c + 5). 

Dividing both sides of the equation by 

{x^ -3x+ T){x^ + 2j: - 5), we have 

^^4-33^— 7 x^ — 2x+S 


x^-3x+l 


+ 2;c— 5' V 


By componendo and dividendo* we have 
(x^ + 3a:- 7)+ (AT* - 3a:+ ?-> (a:»-2a:4-5) + (a:^ + 2a: -5) 

(AT® + 3a: - 7) - (AT® - 3a: 4-7) (a:* - 2a: - t- 5 )- (at® - t- 2 a: -5) 

2a:® 2a:® 

6a: — 14“ — 4a:-1-10’ 

Dividing both sides by 2a:® and multiplying cross-wise, 

^ ^ m\ I 


we have 


— 4^ + 10 = 6,3::— 14 
^\0x- -24 

X — 2-^* 


or 
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♦Exam pie 6. Solve 16 = — 

\H-^/ 1 — 


l+x 

X 


.Multiplying both sides by 


l^x 


ie( 


1 + ^ 

)'ri- 


, we get 



\ 1 “1“ X. 

Dividing both sides by 16, we get 

) — 

“16 

1 — X 


V=-==/'iV 

\l-f-V 16 ^2/ 


From this, we get 
Solve the equations 


^+x 


_ 1 

~ V 




*23. 


x^^2x-\-3 x-\-5 


+2x—3 x-S' 


*24. 


^3x-\-4: x^ — 2x-\-5 


3x — 4 


2x^5 


*25. 


x ^ -^2x — 5 


2 

"z 


_x^ -x-^^ 3 


*26. 

*27. 


— 2^+5 x^^x^3^ 

(x^+ 5x-f-9)(x^ -h 3iir - 7) = (x^ ~3x^ 7Xx^ -5x- 9). 
(ic^'^:7x+ 15X3X-5) = (x^ -3xi- 5X7x- 15). 


*28. 


— 2.x:-f-5 _ x^ ~^2x^ S 


*29. 


3x2-i-4x^l 3:r2 — 4^4-1' 


i 




*30. 


2 +i/ 

x^+3x_76 

' ~ * ■* 

49 


3^2 4-1 

4. Literal Equations. The methods generally employed 
in the solution of literal equations are similar to those used 
in ordinary equations. However, a few typical examples are 
added below. 

Example 1 . Solve a (.r — 0 ) 4 -^^—^)= 2a5. 

Removing the brackets, we get 

ax — a’^’\~bx — = 2 a^. 


0 


LITERAL EQUATIONS 


293 


By transposition, + 


or 


x(a-\-d) = {a 


+ 


a -{-d 
i=ci^d. 


Example 2. Solve (x -hc)^ -l*(^ + +(x:-l-c)* 

^ = 3(^ "t* -4" *1“ ^)* 

By transposition, 

(;c -l_ iz)3 (;c + 6) ^ + (^ + — 3( jr -h a){x + d){x 4- f ) = 0 

Factorising the left-hand side, we get 
i{ {x-{-a)-{-(x-^6)-i-{x-{-c) } [( (x-}-a)-{x-^d)\^ (x + a) 

— (;i: 4 - r ) 1 “ 4- { (-^4-^) } ==^* 

On simplification, we get 

4(3;i: 4 - 0 4-^+0 i — ^ 

Either the first factor = 0 or the second = 0, 

but the second being a constant cannot be ecjual to zero 

Hence (3;f4-^ + ^ + = ^ 


4“ ^ "f" 
3 



Example 3. Solve 


b c € A- a-\rb 


Decomposing 3 into l4"l"hl associating one with 


each fraction, we have 



x^-a-\-b-\-c ^ ; c 4 -a 4 -^+^ ^ x-^a-\rb-\’C _ ^ 


or 


-T r • . L 



or 


Since the second factor is constant, 

;t4'(«4-^-bO=0 
• , ;ir= — (a4-^4-0* 


c “> 
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^Example 4. Solve {x—2ay +(xr- 26)^ « 2(x-^a—dy 
Putting p for (x— 2 a). g for (jc— 23 ) and r for {x-^a 
we get +<73 = 2^3 

or ^3 __ y 3 _ __ ^3 

or ^)(^® +^ 4 -r 2 )i=(^— ^)(y 2 + 

But />—r=y—t;, for each = 4 — a 

-I- 

P’^ — g^=irg — pr 
(^4'<7)(/> — <7)= --r{p^g) 

P-h^= —r. 


t • • 


or 


or 


Substituting the values of p, g and r in (ii), we get 

(^— 2 a)-l-(xr— 23 )=s a— 3 ) 

whence 3x= 3a -h 33 

or x= a-t-3. ' - * 

■ e> ^ , mx-h^ , nx-^a • ' 

♦ Example 5. Solve — ^ 1 = »« + «* 


By transposition, ^ 


x + a 
mx-^b 


3 




or 


x-\-b / \ x^r 

mX’\>b~-mx—mb nx^na^nx-^a 


or 


x-\-b 
b — mb 


, x-^ct 

na-^a 


T. 


x-^b x-^a ^ 

Multiplying cross-wise, we have ' ■ 

{x H- a)(b — mb) = H- b){na — a) 
ox xb^xmb-\-ab^abm 

. — x«a — jca + a3« — a3, 

1 ^ 

By transposition, • ' ' 

■ xb-xmb—xna-^^xa^abn-^ab^ab^abm 
or x:(3 — 7 w 3 — wa -i- a) = a3(« — 2 + m) 

^ abint-^-n^Z) 
a + b^mb’^na 


liJ 


« 

» • 


m 


literal equations 

EXERCISE 67. 

Solve the equations : 

2. b{x - 2a)+ a(j*;— 2b) =* (a * . 

3. x(^x~^(x)~{’ x(x — b) ^ 2{x d)(^x A). 

4 . a)^ — (at— = 0 . , 

5 . (x-a)^ ^{x-by = 2{x-‘ a- b)^, 

^ g— ^ 2a’-x _ 3a—x 

a~~ 2(1 3a 

7 A 

'• g:r 

b — X c — X b x^ 

bX c ^ : 

g ^f+??+^ = a®+^“4-«®- ' 

a b ab 

10 , {^- of ■^■(.x—bY -^{x-cf =‘'iix-ay^x-b){x—c). 

11, {x — a)* +(^~ ^)* 

, 2 . 

<i-4*l b-\~'\- <i’\-b I- 


*13, 


*U, 


= a+i + r, 

b-^a b-[‘C c-\'a 

bc(ax-l) . ca{bx—l) . ab^cx-l.) 

b^c c+a a + b . 


ar—g* , x—ab,x—((C „ 
♦15. «_ + + = 3a. 


♦16. 


b^c c-^-a g+^ 

x~^a^ . x—b^ . 


x—c 


+ 


ab-{-b'^ 


b^ — bc^c^ ’ ^2— ^g+g® a 

[Hint. 2(<i + * + c) = (a + ^ ) + (^ + ^) + + “*)•] 


=: 2 (g+ ^ " 1 "^)' 
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* 17 , 


* 18 . 


* 19 . 


* 20 . 


*2i. 


* 22 . 


* 24 . 


«+ b 


a b 

T 


X — a—b x—a x—b 


1 1 


x^b X'\- (L-^ b X 

ax . bx 

H- . r= 2 . 


ax~\ bx^\ 

^ 1 


ab'^ax bc — bx ac—ax 


a 


b 


2c 


ax-^ 1 bx -^- 1 cx-^'^l* 


^ -h ^ 


x-h<^ X—a x'^ — a^' 


* 23 . -^+—=a+b. 


x—b x—a 


x-^ 2 a X — 2 ^ _ 4 (o+ 3 ) 

X — 2 a x-\- 2 .b X 


* 25 . 

* 26 . 



* 28 '. 

* 29 . 





ax^’Vl>x-\-c ^ax-\‘b 

px'^-^rQX’^-r Px-Vq 

(^x-\-a-\~d — r)® + (^* 4 " 

(x^ 27 y + (;c- 23 )^^ 2 (X^ 25 )^ 

/ x~^a \^ __ x+ 2 a —b 
\x-\-b) x-\-2b—a 

16 (“.^)* -€+ 5 . 

\a-\-x/ 





2 (;c+ 







V 


CHAPTER XV 


SIMULTANEOUS EQUATIONS {Continued,) 


1, Cross-multiplication Method. 

Theorem. If 

and a' x^b'y -^-c* 2=0 

X V 2 


* « • 


« • 


be' —b* c ca'—c'a ab* —a' b 
Proof. Multiplying (i) by and (ii) by o we get 


ac' X be* y cc' 2 = 0 

a* cx + b* cy ’^ee '2 = 0 


' Subtracting (iv) from (iii), we have 
(ae* — a'e)x H- (be* — b'e)y = 0 
. ^yc)y= —(ae* ~a*e)x = (ea* —e'a)x. 

Dividing both sides by (be* — b e)(ea e a), we have 


(0 

(ii) 



ea* —c* a be* —b*^ 

y 2 ' 

Similarly, ZEnZb' 

••• bF^r ca^ -? a ab' - a' b ^ ’ 

This theorem is very useful. The rule of writing down 
the denominators under x, y and z may be thoroughly 


grasped. 

Rule, Write down in two rows, as given below, the 
co-efficients of y, z. x, y in order, from the original 
.equations after they have been reduced to the standard 




form, and multiply the co-efficients diagonally as indicated 
by the arrows and put down 
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t- 


3 



r ^ 
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(0 be' ~-b*c as the denominator under x« 

(“) ca' —c* a as the denominator under y, 

(UO ~ a' 6 as the denominator under z. 

This is known as the rule of Cross-multiplication. 

Cor. If s=l^ the equations (i) and (ii) become 

ax^ ty-\-c=0 ^ 

'and a' X d'y -{- c' =0 ~ 

and (v) becomes ^ 

i 1 • 3 V ■ 

^ _ y _ 1 

! dc' — c ca'‘~~c'a ad' — a'd* 

Note. The original theorem is useful ia solving simultaneous 
equations of the first degree, involving three variables, provided two 
of them are of the form ax+dy + cz = 0, and the corollary gives us an 
elegant method of solving simultaneous equations of the first degree, 
involving two variables. The following examples are illustrative : 

Example 1. Find x : y: if 

4a:— 5y-l-2z = 0 ... (i) 

2x—7y+4:2=0 ... 

Arranging the co-efBcients of y, z, x, y, we have 
—524—5 
-7 4 2 -7. 

whence, by the rule of cross-multiplication, we obtain 

z 


or 


(-5)(4W-7X2) (2)(2)- (4X4) ~^-7)- (2X-S) 


or 


-20+14 4-16 

X y z 


-28+10 


or 


# • 


-6 -12 - 

x_ y _ z 

~ 1 ~ 2~~3 

x: y: z— 1:2:3. 

Example 2. Solve the equations 

•' • 2a; — 3y-l-3z= 0 

a;— 4y4-5z=s 0 

A;-h2y-|-3z=32 







♦ 4 * 


(i) 

(«) 

(Hi) 
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/ 

From (i) and (ii), by the rule of cross-multiplication, 

X • y _ ^ 


X-3.X5)-(-4X^) (3)(1)- 

X y _ 



(2X-4)-(l)(-3) 


or 

-15-1-12 3-10 


y _ Z 

or 

_3 -7 -5 


X y Z 

or 

T 7 5* 


^ y ^ h 

Let 

■3 “T 5 “ ’ 

• 

• • 

x = 3k^ y = lki 


or 

or 

* 

m * 


Substituting these values of x, y, z in (iii), we 

34r-i-14>feH-15>^ = 32 

32k = 32 
k=l 

x^^3j y~“'^t z^—5m 

Example 3. Solve the equations 

4;c— 5>' + 8=0 

9 

2 x— 2 y-\- 6=0 / 

From (i) and (ii), by rule of cross-multiplication, 

X y 1 


* # 


m m 9 


• • • 


(i) 

(ii) 


(_5)x6-(-3)x8 8x2-6x4 4x (-3)-2x(-S) 

X y 1 • 


or 

^30-f24 16- 

or 

X _ y _ \ 
_6 —8 —2 

or 

II 

>^l'« 

1! ' 

H 

• 

• • • 

x=3^ y— 4. 

20 
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Find X \ y ; 5r, if 

1 . x—2y-\‘Z =0 ) 

9x—8y-\-32=^0. ] 

3 . 4 ^— 13 ^+ 8-? =0 

7x-\- 6y — 9z 

S. ax-\-dy-\-czs=0 I 
dX‘^cy'\- az = 0, ] 


EXERCISE 68. 



=0 1 

= 0 . ] 


2. 6x — Sy-^7z = 0 

2x—7y-{-ll2== 

2x—3y-^^2 = 


4 . 


7x-\-2y 


= 0 I 
= 0. } 

^4:2 = 0 \ 

— 62 = 0, ) 


Solve the equations by the method of Cross-multiplication 

5^ 4;c— 2y— 2=^0 ) 7. 5;«r+6y+8^=0 

6x- y— 4^=0 [ 3;r+4y+6^ 

x-^- y-\- 2=25, I 

8. X *^y “1“ =0 

2 a:— 5y — 42 = 0 1 

4A;+5y+62= 24. j 

9. 




10 . 


11 . 


4(A:+y')= 3(22— y) 

5(A:-2y) = 3(2y-32) 

3 ( a ; — 2 ) + 5{y — 3 ) + 7 ( 2 — 4) = 53 

15;c=10y=62 ) 

3x-^4y-\-Sz=172.] 



4-82=0 \ 
— 02=0 1 


4a: — 13y-l- 82= 

7x-^ 6y 

± + i.+ “=8 

X y z 


12 . 


a:— 2^+ 2 = 0 

2a:— 5y-b42=0 

2x^ + 4y ^ + 52 “ = 48. 




13. 7a:- 5y 4* -sf=0 

5A:+2y -32=0 

2x^-\-5y^—z^ = 15, 


14. 


x4ry’\'^ = ^ 

aX’\‘by4rcz~9 

^ + 


b—c 


>L4-^ 


a a 


IS. a:— y=y— 2^= 


x-^-z 


16. 


17. 3A:+4y=l5 ) 

6y— 5 a:=“6. J 


18 . 


y 4- 2 _ 2 + a: _ AT-r y 

"4 3" T 

A:4'y4 2r= 2,7. 

7y = 9a: ) 

3y— 4A?-bl = 0. J 


SIMULTANEOUS EQUATIONS {Caniinued) 

^-^-5 Sx-\~3 
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10 . | 

5x+6y = 2. ) 

21. £±y + 


=.2 


20 . 

22 . 


= 2 


2 4y -l-l 
3x+y-2p^O I 

-3-0. I 


5x-{-py 


i + il 

14 18 

23. /%■+ ?ny 

mx^ly- 

2S. — -I- X 

a 0 


= 1 . 

=/>) 

I 


— c 


24. ;tr— — 

= 1 


* * * 


T + -=‘'- 

^ a 

26. If x-\-5y=18 and 3;t:4-2y=41, find the value of x 

27. Find the values of x and y from the equation 

(3;f— 2>'-l-8)* + (5A:-t-13;^ — 3)* =0. 

\Hint, As the sum of squares —0, each — 0.] 

Example 4. Solve the equations 

^ 3 4 

— + — = 18 ... . ... 

X y 

]r ' — = 19 ... 

X y 

By transposition,. we get 

3 4 

— -h ^ - 18 = 0 

^ y 

2 S 

— + — - 19 = 0 

X y 

By the cross-multiplication method, we get 

1 1 


— 8y. 


• * • 


(0 

(«) 


* « » 


(Hi) 

(iv) 


(_76)-(-90)“(-36)-(-57)“ 15-8 


1^ 

7 


2 2. 

or :e _ y _ 

14 “ 21 " 

,-.1 = ^=2 and ! 

X 1 y 

^ = tt and y = — . 
c 6 


21 


= 3 
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example 5, Solve the equations 

Sx-^-^y—^xy 
2x^r2y — hxy 

Dividing (i) and (ii) by xy^ we get 

l +±=9 

y ^ 

i+i-s 

y X 

or —+ — — 9=0 

X y 

— +— - 5=0 
X y 

By the cross-multiplication method, we get 

J. 



9 #* 


(0 
.. (ii) 


... (ill) 
... (iv) 


or 


- 25+27 - 18+20 “ H 2— 10 

;r y ^ 1 

2 ~ 2 ~2 
1 1 


X y ^ 
x=^l and y =s 1. 

Solve the equations by the method of cross-multiplication 

3 2 


^8. 


3 4 

— + - = 18 
X y 


2 5 

- + - 
y 


= 19 . 


30 . 


32 . 


_3 

X 

£ 

X 

1 


y ^ 

-i-=6. 


y 

1 


3x~^ 5y 

i-+jL=_ 

4;c 6y 12 


= 2 

19 


29 . - 4 

X y 

— -1 = 19 . 

X y 

3 S 

31 . ~ + _== 11 

X y 

— - — --S 

X y ■ 

33 . 2x-^ — =.5^ 

y 




5 ^- ^= 3 . 
y 
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34. 7r--^ = 


36. 


2 
2>x 

a 


5 

4y 

2 _ 

6y 


12 

3 


35. 


38. 


+ — = 

;t: y I 

d , a 

^+7=”-J 
_i_4-_^=25 


37. 


— =5 
5x 9 

i- + — = 14 
3^ 2 

— +—=5 
ax dy 

_5 


|=3.J 

6y ‘ 




39 . 


x+y ^—y 
4 3 


lOy 4- 14;i^ = 9xy 

€y=7xyj 


} 


= 10 . 


40. 


x-\-y x—y 
2y-~x=^4xy 

1-1-9. ( 

V X ) 


1 


41. 


2 4- 5 _ y -f- 4 __ 2;c->' + 9;t: -r 2 


3x 


6x 


2. Simultaneous equations with three variables. 
Example 1. Solve the equations 

4;c4-2y — 3^ = 2 ... (i) 

3^:4- 4>/ — 2-2' =10 ... (ii) 

/” 2^^— 5y4"4.3r = 5 ... (iii) 

.Multiplying (i) by 5 and then subtracting (ii) from it, 

17^4"6y— 13-2r=0 ... (iv) 

Multiplying (iii) by 2 and then subtracting it from (ii), 

— ;»:4-14>'— 10-?=0 ... (v) 

By the cross-multiplication method from (iv) and (v), 
we get ^ 

X „ y ^ ^ _ 

— 604-182 “ 134-170 “ 238 4-6 
X y 2 


or 


or 


122 183 244 


^=^= 2 =^ (Let each be equal to k,) 

o ^ 

x-=2k^ y=3k and - 2 ’= 4k, 

Substituting these values in (i), we get 

4- 6>fe — 12yfe = 2 

y&=l - 


or 
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xattiple 2. Solve the equations 

2 jr— 3y + 7<sr = 22 
5 a : + 82' = 19 

Multiplying (i) by 2 and then subtracting (ii) from it, 

13y~{-^5^ = — 16 
13y-f-52r-|-16 = 0 

Mxiltiplying (i) by 5 and then subtracting (iii) from it, 

I 24y+22^=-4 

12y + m+2 = 0 

From (iv) and (v), by the method of cross-multiplicatio 

y _ z 1 



10-176 192-26 
y 2 \ 


143-60 


“■ 166 3 66r:'^83 

• O ^ o LS I.- 

•• ^ y=— 2, 2r=:2. ■ j:* 

Substituting these values in (i), we get °x=l. 


Solve the equations : 


EXERCISE 69. 


1. 



3. 




5. 


2x-\-3y^z 
^-{-^y+2 
3A:-2y+4^=5 
5 a;— 7y-|- 8 z= 
llx—10y+16z = 21. 


2 . 


4 . 


* 6 . 


^-^ 2 y-\r 3 z= 3 x-\r y-^ 2 z= 2 x^ 3 y-\‘Z =6 

*7. 


4^:— 3y-|-22r=8 
3x — 4y+52r=6 
— 6A;-l-5y4-72r= — 
x-\-5y — 42r=5 
3A;-2y+2^=14 

— 10 a; 8 y 4 " - 3 ^ = 6 . 


-+-+i=6 

AT y 2r 


2-3+i=8 

X V z 


4 5 

3Ar+24--=-13 

y z 


3 4^5 

-h- = 10 

X y z 


A 5 . 3 
4a; 4-— l--^7, 
y z 



* 8 . 


M-6. 

y z 



SECTIONAL REVISION IV 
TEST PAPERS 
PAPER 1 


1. Explaia the terms : 

(i) duplicate ratio and sub -duplicate raUoi 

(ii) triplicate ratio and sub- triplicate ratio. 

2. Prove that a ratio of greater inequality is increased 
and a ratio of less inequality is diminished by subtracting 
the same positive quantity from both the terms. 


4. If T = 5 = 7> shew that each is equal to 

5, Solve the equations : 


^ 2c 





6. The co-ordinates of P and Q are ( — 7, 5) and (4- 8,-4) 
respectively. Find the length of PQ correct to 2 places of 
decimals. 

7. Solve graphically the equations 



PAPER 2 

« 

I. Find the compounded ratio of the following three 
ratios i 

3a : 4b, : Sac and 5c^ : 6ab. 

- 2. If 64 -^ : 8-1- be the sub-duplicate ratio of 4 ; 9, find x. 

4a-i-3b 4c-\-3^f 


If a : b=c: then 


4a — 3^ 4c ^3d' 


3. 
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4. If ^ 

^ a-\-b^c b-{-c—a 

- the se fractions 

a ~)rb-^c 

5, Solve the equations 


shew that each of 


(i) (.^^ + 5x-4:)(x^ + 3x-2)==Cx^-5x^4:)(x^ - 3x4-2). 
rii> 5 3x-^ 2 

, ^ ^ Sx+3 4^^-r 

(3 0) ami°(^ ^3^ ^Quation of a straight line passing through 


I 

PAPER 3 


1. What must be added to the terms 
equal to 9 : 10 ? 


of 5 : 8 to make it 


2. If^:y=5:6. findthevalueof^iil?. 

^x~\-3y 

3. Two vessels contain a mixture of wine and water in 
the ratio of 5 : 3 and 3: 1. In what ratio must liquids be 
drawn from each to give a mixture of wine and water in the 

4. If x=-^^, find the value of ^-i-5 j. — + ^ 

« + ^ x—a^x—b' 

5. Solve the equations : 


^.v S — 6x 2-i-3;>: 

3+4;c~5-2j:' 


00 


{x+2Xx+3) x+5 

(■^ + 4)(;t -h 5) x+9' 

6. Find the equation of a straight line which is parallel 
to 5x-{-4y = 3 and passes through (6,-4). 

Solve the following equations by the method of cross- 
multiplication : 

m 

i a 
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PAPER 4 
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I. If 7a: — 6y = 5x4'2y, find the value oix\y, 

{. The bases of two triangles are in the ratio of 5 : 6 and 
their altitudes are in the ratio of 8 : 9. Find the ratio 
between their areas. 

3. Ita-. b d, prove that 

* 

4. If A wz, n are in continued proportion and if 

n{ 

= 2;?^, prove that /— — — ). 

5. Solve the equations; 

(0 \2x—^ ” 5* 

(ii) (^ — 3)(a;+ 4)(a;-i- 7) = + 2)(a: + T){x -j- 5^ 

2a:- 3 

#». Draw the graph of the function — g— . 

3 , 2_17 

7. Solve the equations : rr 

X y 

2_1^ 2 

^ 4 ' 

PAPER 5 

1, Prove that -=0,— =0and-^=co, where m and m 

71 CO V 

are finite quantities. 

2. What must be added to each of the nurnbers 12, 16, 
21 so that the resulting numbers may be in continued 
proportion ? 

2a- + 3a6+Ab- _ 2c^ + 3cd^-A d^ 

5a^+6ab+7b^ Sc^ + 6cd+7d^ 
d : b=c : d. 

4 ^ [f — ^ ^ = — 'A = — -£ , shew that 


y-{-2 — X z-{-X—y 
.X y __ ^ 

b-\-c c-^a a-{~b 


x+y 


3 Cb 


MATRICULATION ALGEBRA 



5 . .Solve the equations : 


«- 


(i) 81 


a — x\^ a — X 


\a-\-x/ 


a-\-x 


r . 


x'^-'Sx-\-l x^—2x-^S 

(ii) — 


Sx — 7 


3 x — 5 






6. Find the equations. .of the sides of a triangle^whose 
vertices are ( — 5 , 4 ), (6, — 2 ) and ( 3 , 2 ). 

^ PAPER 6 n 


I. Prove that ^ is indeterminate." 

0 


2 . Find two numbers of the same two digits which are 
in the ratio of 8 : 3 . 

pa-^-qb b^c 


3 . If 




pc-\-qd (P'a 


= -7^, prove that a : b^c : d. 




4. 

5 . 


If _ =_ shew that = ^ 

x y z xyz x^-{-y^ ~\-z^ 

* 

Solve the equations : 

x^ — 3 x-\~ 4 : x^~\- 3 x^ 4 : 

(1) 


(ii) 


2x'^ — 5;tr + 1 fi 2x^ + 5;t— 1 
x"^ ']- 3 x _^91 

3x^^l’~37 


6. 



Solve graphically the equations y= 2.^—1 ) 

= 2x-3. j 


, ' 6y 

7. The average weights of infants for the first 12 months 
are given below in lbs. : 




Months 

1 

2 

3 

4 

5 

6 

7 

« 

8 

9 

10 

11 

12! 

Weights 

8 

9i 

w 

11 

12 j 

i 

ISi 

163 

18 

19 

20 

21 



22 


Draw the graph and compare the weight of any infant, 
you know. 

PAPER 7 

Find the value of ^ whenjt:= — 7. 

x^ + 4 x —21 

If l-{-Xt 2 +x, 4+^ are in continued proportion, find x* 
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:tos 


3. 

4. 

5. 


\i a-. b=c\d, prove that (6a-Sc)(66+S</) 

• . =(6a-[-^XD^ — od)* 

If ^=4i prove that 4 ,^ 2 ) = («;»; 4-^)^ • 

a b 

Solve the equations : 


(0 

(iO 


x'^+x 


x^-25 

3x-2 . 6x 


39 = 2 . 


2x-5 ■ x-2 ' 2x—3 


13 3x 


5 , 6x-7 

+ 


6 . 


^ y c 

Solve graphically and verify the solution of ^ 


2;i;— 3j' = S 

PAPER 8 

I The soldiers in two armies when met in a battle 
were in the raUo of 5 : 3, their respective losses were m the 
ratio of 3 ; 2 and their survivors as 69 : 41. If the number of 
survivors in the smaller army be 16,400. find the original 

number of soldiers. ^ aq 

2. Find (i) the mean proportional between lb, . 

(ii) the fourth proportional to 12, 15, 18; 
and (iii) the third proportional to 24, 30. 

3. If 2 fi= 7 n-\~n and 7/ shew that m:x=n : y. 

4. If a b, c, d are .in continued proportion, shew that 
ab+bc+cd is the mean proportional between a^ + b^+c‘‘ and 
b^+c^+d^. 

5. Solve the equations : 

... 2.^ -1- 7 , 3.3^4-13 3^c-\r27 

(i) -„+ 


X “i~ 2 
X — 8 


x-1 X-4: 


ar— 10 x—7 x — 9 x-6' 

6. Find the speed of a train if 90 minutes are saved in 
ISO miles when the speed is increased by 5 miles an hour. 

7. plnd the vertices of the triangle formed by the 

straight lines 

8;i;+5y4- 7= 0 j 
3;t:-|-7y-23= 0 > 

Sx—2y — 11= 0. 




^ r 



CHAPTER XVI 
INDICES 

I. In a®, 5 is the index and it indicates that a is repeated 
as a factor 5 times, ox a^=zax a xax ax a, y 

TWs definition of an index does not obviously involve 
the idea of direction. An index used hitherto is neither a 
positive integer, nor a negative one— it is a non-directed 
integer. Thus s has no meaning. Again, as^an 

index indicates the number of times a factor is repeated, 

or is also meaningless. 

In order to include the directed and fractional indices in 

^e domain of Algebra, we have to extend the meaning of an 
index. “ 

\Ve have already established the following laws of indices 
from the ordinary meaning of an index • 

xa» ■ ... W' ... (I) 

a”' =««->< ... *** ... 4i|r ' 

... ... 

Now the problem is to put such interpretation on « + « 


a ’ an and a9 that they may be included in the domain 
of Algebra. 


The extension'^of Algebraic domain, with a view to include 

such mysterious and foreign elements^ is possible only if these 

elements would obey all the rules which constitute the 
Algebraic government. 

Starting with the assumption that these foreign and 
mysterious elements do accept all the rales of Algebraic 
government, we lay down the following principles : 

**' (0 that means exactly the same thing as ; 
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^ (ii) that a» , a~^ are subject to the ordinary 

laws of Algebra. 


nj 


2, Meaning of • 
By the law of indices. 


X X 

2 \3 




2^3 


(«’) = 

baking the cube root of both sides, we have 


t=^y 


iv=Ay«’. 


Similarly, ^ and a 

For further generalisation, we proceed as below 
By the law of indices, 


m 


m 


m 


a« xa^ X ... to » factors 

!!!i. -t- — + — n terms 

Qn « » 


Taking the »th root of both si^s, we have 

— V M 


m 


Hence a " is the root of a”*, and in future we 


JH n/ 

always take a « = X/ ^ 




Cor 




a. 


Thus, cr 

= cr = ^ a. 

1 

1 1 

Since a” 

Xa^ xa^ X 

1 

and 

1 

a” 


/ n/ \ w m 

(V"; =a” 


i 


_ 4 , 


Lx” 


m 


or a 




m 


m 


Thus, a may be interpreted either as the root of the 
#»th power of a, or as the wth power of the root of a. 
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3. iVleaniag of a°. 


By the law of indices, V 

aO v> ^9f9 ^n4-m 


' a '' A a "* = a ^ = a ^ \ 

Dividing both sides by di”*, we have 

- -TP ,. ■ '•*'■■■' 

< 

*- ■ ^ ^ 


P 

' lit 

Hence for all finite values of a^ = l, 

4. Meaning of a~ 

^ % 

By the law of indices, 

Dividing both sides by a”, we have 

Cbr* ^—n ^ a a^* 

^-c 

* ’ 

“ ■ 0 

K 

K 

ir- 




^■K Hence any quantity with a negative index denotes the 
reciprocal of the same with the same positive index and vice- 
' versa. 

Example 1. Find the valne of 27^. 

27 ’= (y^)* = 3 *= 81 . 

Example 2. Find the value of 9““. 

9| (V9)* 

_ 1 _ 1 
3« 27' 

0 


4 
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3 1 _A 

Examples. Multiply together snd a 
The required product =: a? x a- x x cT^ 


= fl®, 


Example 4. Express without radical 

and negative indices. 


signs 


3 


4 / -3 / 6 / \-5 — ^ 

a/ a 

' =iL-i-2. 

1 ' t 


5 


a'' T 

3 

a* 




1 

TT* 


Jtiixpress 
indices : 


EXERCISE 70. 

the following without fractional and negative 


1. a 


3 

■5 


-2 


4. 9;^ Xp 


-I 


„3 

2. AT 


e ^2 ^3 


3. ^ " X 6a 




6 . 


2 

5 



7. A/ 

9 . 4 « 


8. xV^. 


2w 



Ay/ 

Express the following without radical signs and negative 
indices : 

10. n. 12* " ^ 


-5^ 


13. 


3 / ^\-4 * 


-1 


14. . 


15 




mr-^ 


(^a) 


□ * 
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Find the value of 

16. 4~K 

20. 32“^. 

24 . 128 ~^ . 



17. 

8^. 

IS. 16“. 

21. 

3 

27 s. 

22. 125^. 

25. 

343"^. 

26. 

29. 

1 

30. ^ (16 

/ * 
Vl6? 


19. 64^. 
23. 81 


Simplify : 

31. 16^+49^. 


32. 




34. 


% 


xA-x 

, -iji. 


— 1 


x — 1 


si 27 ^ 

+ M V ^3wt— 6w 

3 Sa 




(2-5) 

1C 


5, To prove that (a'")“ = a”” ^or values of m £ 

I. When 72 is a positive integer. 

(a^Y=sa^xa”*xa^ to n factors 

„ «w+m-l-w+... to n ternij — 

II. When 72 is a positive fraction. 

Let 72 =—, where p and q are positive integers, 

g 

Now C®”)” = (a’”)® = -5'(a-> 

mp 

;= a'”«. 

Case III. When n is any negative quantity. 

Let n=—p, then ^ is a positive quantity. 

1 - 

(«’”)» =(«”*) = A 


Now 



(«”) 


= = 

a^P 


= 22 


mn 


2 4 2 V ® A 

(9^) =9^ ^4=9^= V9=3. 


Example 1. 


Example 2, (27"®) =27 



INDICES 


' 31 $ 


“S X 5 - J 


-f 


=27 =-—= 


27 i ^27 

6, To prove that sll values of n. 

Case I. When w is a positive integer. 

...... to 72 factors) 

X X ^ X d ... to 72 factors) 

=(a^ xa^xa^ . . . . to 72 factors) 

== (a^)”. 

Case U. When 72 is a positive fraction. 


*■» 


where p and ^ are both positive integers, then 

p-=^nq. 

^ L q / P 
'^]o\v (ady^={ab) q = {ah') 

= 


= (a”^”)« =a”^«* 

Case iH. When 72 is any negative quantity. 
T^et n~—pt then ^ is a positive quantity. 

-P 1 


Now (abY — (^^) 

1 



— ^{a^b^Y 


aPbP 


(ab)P 


Hence generally {abc . . . )» = a'* x6^X^«. 

‘■of 72. 


for all values 


Cor. ^=a«^“” = a”(^“^)”=(«^ = • 


Exampic 3. (8~2x9^) =^8 2^ x(9^) 

= 85x9"^=(3^>x ^ 

A 


— T* 




1 16 
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IHrnmple 4. ^ x ^ aH X 

= iz ^^'x.c^^'K a^b~^ 

=a“^+5+ix6^'^ J-i- 

= X 

=y^. 




EXERCISE 71. 


2. 3. 


1. 

9. 

II. 

13. 

14. 

15. 

16. 


ix-ir. 

A/ g. X ^x*y-^- 


S. (^'wV)*. 6. (-5^<z‘*6r«) 


v' 


\/cr^JaJ<>’~^. 10. 

( 2 7a 646-3)7 I2. (125a3-;-276-3H 

{ (ai6“S)-®X(a“i65)~® } ^ . 




r^-l 


{(^ 

g) 


0+6— c 6+£-\* 


)* } ^ 



X 


(4 


/4'W 


2 2 

Which is greater' (23) or 2^ , and by how much i 


17. 

7. Algebraical operations involving fractional anc 
negative indices. 

As in the processes of multiplication, division, factorisatior 
and square root, it is necessary to arrange the terms ir 
ascending or descending powers of some common letter, th^ 
student should have sufficient practice in such arrangement! 

while dealing with expressions involving fractional anc 
negative indices . 
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Example 1. Arrange the following expressions in ascend- 
ing powers of x : 

(i) X ^ x-'^ x"^ , 

(ii) ■ 

(iii) x^ -2x~^ +Zx~^ ■\-\-Tx^-^5x. 

(i) Since 0> — 1 and — 1> — 2, the proper arrange- 
ment of the terms in the first expression would be 

x~^ x—"^ x^ X x'^ , 

(ii) Since 0>— i and 1, the proper arrange- 

ment of the terms in the second expression, would be 

-\’X^ ^3x^ . 

(iii) Since l = x^ and 0>-| and i the proper 

"arrangement of the terms in the third expression would be 

- 2x~^ + 3x~^ -\rl-\-x^-\-Sx-lx^. 

Ex, Arrange the above three expressions in descending 
* 

powers of x. 

Example 2. Multiply.^z^^ + 14 by 4-1 — 

Arranging both the expressions in ascending powers of a 
and proceeding as usual, we have 

14“^^“^ 4- 

1 — 4 - a^br-“^ 

~ ab‘^^ — b—’^ — 

4" d^b~'^ -4 (z^b~~^ 4" cL^b~^ 

1 ~\-d^b~^ 

Example 3. Divide llx^ -6+x^-6x^ by x^ -3. 

Arranging the dividend and divisor according to. descend- 
ing powers of x and proceeding as usual, we have 
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-3)x^- 6x^ +Ux^- 6{x^ -3x^ + 2 



x^ — 3x 


— 3x^ +l'lx^ 

i 



^3x^ +9x 


2x 




2 x^-S 




EXERCISE 72 . 

I, Arrange the following expressions SCCO'rdihg t6 



ascending powers of x : 

(i) 4;r* + l+3;c-^ + 5jf-® — 7;V. 

' (ii) 3-i-6x-^ + 5x^ + ‘ix-^ + Tx-^- 

(iii) ;r+ 4 + 6 x~^ +5;c»+3^ — ■* ”> where n is ft 

positive integer. ^ 

(iv) 7;cn-2+ar+6x:~^-i-5*^. where » is a positive 

integer. . j- . 

2. Arrange the following expressions according to 

descending powers of y : 

(i) 2+x-^y^+x^y-^. 




I 


(ii) x^y ^-1+^ y • 

(iii) 3>r-3-;cy-2 + l-5Ar^r“"f7^^. 

Multiply : 


3. a**— l-h<z 


by ^ 


4. 


■\-b by a^ + br 


'5. a+36^4-4c^ by ^ ^ 

4 - 2a^ + 3a^ -h 4 -I by 1 4 - — 2 a . 


6 . 


;r— ^4-y-' 4-a:”^y"^ by ^ ^-\-y 

8. + 6^ 4- 


7. 
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9. 




Ill i i 

— hy d^ — 

10 . +x^y~' +x^y~^ 


^ —X*v~^ 


hyx^-{'X^y ^ —^x'^y 

Divide : 

II. u^b ^ -|- 1 — — b ^ by 1-f"^ ^ -\~ b 


2 2 


1 1 


12. x^-^a^x^-{-a^ by x^-\-a^x^ 

13. x’^y-^+x-^y^-i-Z by x^y~^-{-x~h^-l’ 

-i - 3 a . . . 


14. l-x~‘‘ + Zx’* +;c* by 1+^ * +x*i 

11 -i -i 

15. X-]- ahy x^~\- a^. 


w * ^ 

1 i - -I- . — i 

16. X +y by;r3+;/^, 


17. 8a^ + 6~i -c+eJiC^ c» by 2a^ + ^ ^ - c^. 

Example 4. Find the square of —6^ + 

(a^ — ^^ + ^ 3 ) =(a^) +( — 6 ’*’) + c 3 ) H- 2 (a*X — + 

2(a^)(<: ^) + 2( - 6^)ic^) = a^+ ^ -2a^/>^ + 2a^c^ — 

Find the square of: 

*. 20 . a+a^-a^- 


18. a^+d^. 

21 . a 3 - 


19. a-\-‘a 


2a^ + a®. 22. l + a"^+a’. 23. a*-a^<J 


Example 5. Resolve into factors a^— b^; 

= (a3 — b'). 

24. Do questions 3, 4, 7, 8, 16 and 17 by formulae. 

25. Multiply by a'*— using a formula. 

26. Divide by a ^ by factors. 

27. Find the L.C.M. of a-b by 

factors. 

28. Find the continued product of 1+^ * 1+x, 
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«— 1.2 


«-lv9 


Example 6. Simplify (i) ) » (ii) ) . 


«-n-i 


(l) {x^ ) =lx\^ )j —x'^ 

) ^lx\^ /J =;c®*^ = 


ft 


=x 


(«) ( 




n- 1 + 2 


= X 


= 


n+l 


Simplify 


29. (. 


«+lv4 


) .- 


/ -n+l>v9 

30. {x^ ) . 


,' 32. 


31. 27*-^-33>»+> 

t 

33. 

34. 


[(2^)“] 


2 ' 2 
2 


35. Compare |_(22) J and 2^ . 

36. Find the value of 3^.3*^ when m = 2* and n = 2^ 


Example 7. Simplify 




The expression = 


2^+1 32/«-«.5 w+«.( 3«.2«) 


(3"*.2^).(5«+2,2«+2).5 »w 3m 

2 ot+«+i, 

2 w + n + 2 ^ 3 5 ^ 

^2»«+n+l>^ /32«\ / \ 

y2"^+”+2/ y32OT/ y3m+n+2y 


i=i 

2 52 2 * 25 50 



37. 


39. 


40 . 


2n.0m+l ^ 10«“«.15"‘'*^“2 


38 


3n+i_6.3«+l 


4 m 32m+7i 25»«-1 

2«.(2«-1)"^2*2« 

2„+i 2n-.i ^(2«)«* 

3'4 X 10* X 5*7 X 10~^ X 4*4 x 10~^ 
1*87 X 10“* X 9*5 X 10^ X 3 X lO""** 
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6“^x36^”“^ 
G)»-2 X 12-*’ 

Prove that 


42. 


3n+l 


9n+l 


n+ 1 iw— 1 




*43. 


2n.J.2«-l _3 

2 n -t* 1 2“ 2 


*44. 


53 2^,10 ^ 
15»-6 *.4^ 


25 


-6 


_ / a — ^ \ — 1 

Example 8. (-J— a-6" / ‘ 


The expres- f 

sion=L 


(^4 + _ ^■4) (^4- _ ^4)(a _|_ ^4^4 _|_ ^')*|| 


^-b 




-[ 


|'(a^ + ^^) —(ft '^^ )1 

I- ^ 

a-i-2a^ ^4 ^ — b 


-1 


] 


-1 



1 ^ <2^4" ^ 


^+b^ 


-- 
J a 


Ja 4 


Simplify ; 


45. 




-1 


46* 


XT — 


x~—l 


47. 


49. 


;t3 — 

;t:— 

ff+fr 


48. 


;r 


(l — x)» (1— (1— ;i:)« 





er‘ 


( 


_^c \c+a 
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SO. (2x*'~rx 






xy-)rx~^y-^ 


^ — b^'^c) '\‘b'‘^{car~ ^ — c~ ^a) -f- c~^(ab~' b)* 

Prove that 



*55. Simplify 


+ 


1 -P 1 -1- a^-y -f a*- > 






14-fly— z* 


a 


X 


I4fly-jr4fl«-jr flar 4 fly 4 * 


] 



*56. If X =2^—2 3, prove that 2.a;3-f-6;r==3. 

[Hint Cube both sides x^ 23—2“^, and put x for 


(2i_2~5)i 


112 

*57. If a^=b”^^c^ and b^^aCy then — + — = — 

I n m 

If a^=by and b^ — a^^ then a—b^ 

\ic^—by If' — c^ c^—ay th^n xyz=l.^ 

( X ——1 

--jy ^xy 





[Hint, Proceed analytically : (f) 


IL --1 
y ^ 






X 

xy 




m . 


'll 


(yy) ; 

X 

if yy = JC 
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8. To draw the graph of 2^ from ;tr= — 3 to + 
Putting :^==: —3, —2, —1,0, *5, 1, 1*5, 2, 2*5 and 3 in 2 
and calculating its values, we prepare the following table . 


X 

-3 

-2 

-1 

0 

•5 

1 

1*5 

» 

2 

2*5 

3 1 

2^ 

•125 

•25 

•5 

1 

« - « 

1-41 

2 

• 

1 

2-83 

4 

5*66 

1 8 1 
- — 1 


Taking 1 cm* as a unit along ^*axis and *5 cm* as a unit 
along the other, and plotting these values, we obtain .the 

following graph : 



- 3 - 2-10123 


We note that 

(i) 2^ increases as x increases. As there is no limit 
to the value of x, there is no limit to the value of 2^. 

(ii) For ^=0, 2^ = 1, 

for positive, 2^ > 1 
for X negative, 2^ <C 1. 

(ill) 2^ is positive for all values of x. 

Ex, (i) From the graph, read off the approximate vrlue 

of 2 ^ and 2 ^ 

(ii) Use the graph to solve 2^=5. 
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9. Exponential Equations* The equations in which the 
unknown occurs as an index or exponent are called 
exponential equations* Thus is an exponential 


equation. 

Example 1. Solve 9^ = 3^ 


As 9^=(32)^=32-r, 

.% the equation can be written as below : 

32^ = 3^+2. 

As the bases of this equation are equal, therefore its 
indices are also equal. 

Hence 2x=^x-\-2 , 

or ^=2. 

Examples Solve 6^+2+5 = 221. 

By transposition, we have 

6^+2 = 216 
/. 6*+2 = 62 * 


or ;tr+2=3 
or x=l. 

Example 3. Solve 4^- 2 ,3ar-i = 3^ 
The equation 'may be written as 



4^.3^ 

42.3 



( 4 . 3 )^= 42 . 32 =( 4 . 3)2 
12 ^ =122 
ur =2. 



Example 4* Solve 


r r 


As^- 
^4~ /5 


--I) 


(I) 

4\-i 


(-:) 

- (ir>(i) 


3-x 


2x — 3 = 3 — 
or 3r =6 
or x=2. 


— 3 


=(i) 


3 


- (I 


S\*-3 




X 
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i 



Solve the equations : 

+ + 2* 9**^ + ' =s 3^ + 3. 5^ + 2^6=631* 

4. 3^”V5=86. 5. (V6)^+^=(-y6)^"^+3. 

^^^=(^64)^^ i. \^'s/ CD) =v^-^ 

9 


( 


6. (-yi6) =(^64) . 7. . 

8. 7*-i 3^-2 = 7. 9. 3^-2. 5^-1 =5 




10 . 9 * =3;^- 

12 . = 


II. 53 ^“* = 1 . \Hinf. 1 = 5 ®.] 

\Hint. Divide both sides by and put 1 = • I 

«■ (4r-(4r- »• (fr’-(F'- 

Example 5. Solve 3^ = 9 

5"^+^ =1. 

The first equation may be written as 

32jr~y_32 

or 2x — y=2 .. 

The second equation may be written as 

S*+>'=;5® 

/. xHry=0 

From (i) and (ii), we get 

x=\ and y= — §. 

Solve tlie equations : 


*IS. 

00 

II 

O) 

*16. 

2 ^ + 1 = 4^“^ 


2 ;i:— y = 8 . ) 


3^-2 = 92>'“3^. 

*17. 

qV—X __ aZ + l -V 

*18. 

ax^rt . ai-y = 1 


+ 3 — ^Ix + ^ > 




x^y^z =3. 3 


^ 4 - 1 . .= ^3 

*19. 

3.*- + y + «™ 27^“*'+*‘\ 

*20. 

^jr^y +1 — 


• 43y +2 _ 3_6;r + ar t 


a2y, (^x\ 5 =a20 


(i) 


(ii) 


} 


} 


22ar + 2« + y — 43;r + 
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* 21 . 


2jr-y \ 

3^-2. 5^-1 =53y+i. 3^y. J 

[Hint, Put the Ist equation in the form (2.3)’^ =(2.3)2» 
and the second equation in the form ( 3 . 5)^'2 — (3.5)3y^ ^ 

ni, I . ' 

43.r + 1 ^ 53jr— 2y + I ~ 42 y^ f 

10. Theorem. 



Tf -5 = ^ ^ — 

■* “ jr w A V # ■ S A 

b a £ 


then each of the ratios 


(par 
ios=( — 
\pb^ 




>• 


... 

where A are any quantities whatever. 

a 


Let 

Then 


d f 


.A • 
■t- 


V 






J-^r 


G^—bk^ C — ^ dk^ € f kmm m m mm 

Pa^:=Pbnkr' 

qc^ = qd^ 
re^ = rF'kT' 

^ etc., etc. 

poP- -P 4- — — —{piP + Qdl^ -j- rr* -h . . . )>fe” 

paPPr QC^ 

Taking: root of both sides, we have 

pa^’\- qc^-^^re 


fV Hence 




pb^ 


«-t. -/ 


n 


_ , _ a _ C ^ 




ct c c 

Rrtample. If Prove that each of these ratios is 


, , //3a-2-5c-H 

equal o V >jf-z) 


Let 


a c e 


d £ ^' 


' •• 


a — bk, c=^dkt e=/Ar, 
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or 


or 


— S<r“^= — Sd~^k~^ 

7tf-2 = 7/-2yfe-2. 

3a- 2- Sf-2+ 7tf-2 = k-\Zb-^—Sd-^ + 
/3 a-^-5<r-2+7g-2 \_^_3 

\3d — ^ — 5<^ 2-|- 7/— 2 / 

(Za-^-Sc -2+ 7«-2\-i _ , 
\3A-2-5</-24-7/-2/ 


3^-2— 5<r-24-7/ 

Taking the sq. root of both sides, we have 


V( 


2\ —I 


EXERCISE 74, 

If ?=£. = jj prove that each of these ratios is equal to 
b d t 


1 . 


3. 


5. 


V' 


— + c 


^ /Sa® - 7f ® + 

^ 5*2 — 7rf2+6/2 




-f-Sr ■*-|-7tf ^ 


*+5<f-^ + 7/ 




2. 


4. 


6 . 


/ a3 4-2f:^-3g^ Ue 

— 3/3/ 

3<23 — 3 4-5^3^^.^ 


/3<2=*- 

V3d3- 


44/3-1-5/ 


— me ^ 4* ^ 


V/^7_ 


4- ^ 


If -=^, prove that 

mb-\-nd 


8 


> 


(Jc + jdY 


a^b 


9. 


V3a2 +4^:® _ V3*® + 4<fg 


^Sa3 - 6^ 


If 2 = 1=4, prove that 

* / 

pa^-\’qc'^ 4- 


10 . 


II. 


3 4- gfi^ 4- r/3 


_ 3 


V 

^ '^/d^c—c^e—e^a _ ^ / a^—c'^—e^ 
b‘^d—d^{—Pb ^ h'^—d^—f^ 


CHAPTER XVII 
INVOLUTION AND EVOLUTION 


1, Involution is the process of finding the powers of 
quantities. The powers of monomials have already been 
treated. Here, we propose to discuss the method of finding 
the powers of binomials, trinomials and multinomials. 

V/e already know that 

(x-\rd)~x^’^(a^b) x^ad and 

(x 4* = x^ "b -p ^ “h c)x^ -p (ud’^dc ~{‘Cct)x -|- adc* 

Here we observe that 

(i) the degree of the product is the same as the "number 
of factors ; 

(ii) the first term is the product of the first terms of the 
factors ; 

(iii) the co-efficient of the second t^rms is the sum of the 
second terms of the factors ; 

(iv) the co-efficient of the third terms is the sum of the 
products of the second terms of the factors, taken two at 
a time ; 

(v) the last term is the product of the. second terms of 
the factors. 

Putting S for the sum of like terms, we have 
(.r-f a) (x-\- dy (x -{-x^ 2a +xl,ad+ abc. 


Similarly, 


(x-\-a)(x + c)(x+ </) = + x^^a x'^%ab+ xZabc abed. 

Example 1. Find the continued product of 

^ l)(x+ 2 )(j:-1-3)(jc-.4). 

Putting a for 1, b for 2, c for 3 and d for— 4, • 
we get the product 

= -1- 2a + x’^^cd) -1- x^abc •\‘ abed. 

^a =l-i-2-l-3 — 4 — 2, 


INVOLUTION 


2t?^=2-i-3-4+ 6-8-12= -13, 

^^^^=6-8-24-12= -38. 
abed = — 24, 

the product=A:^4'2x^ — 13-*:^ — 38a:— 24. 

Example 2. Find the continued product of 

(a: 4- a + ^)(a;— a 4- b^x + a — b')* 

The expression = { x-\-{a-^b) }{ x-^{—a^b) }{ a'4-(«— 

The co-efficient of x^ in the product 

= (^4-/&)-h( — — b^ = a-\-bf : 

the co-efficient of x in the product 

= (a-f ^)( —a\-b)-{~(a-)rb'){a~~b)-]r{^ci-\‘b){a~b) 

= — ^2ab — b^ 

= ^{a-by, 

the last te rm = 4- 3 )( — a -h b){a — b) 

— —(a^ — a'^b — ab^ 
the product 

= x^ 4-a:®(<z 4-^) — A;(a— — — <2^^ — 

EXERCISE 75. 

Find the continued product of : 

I. (a;-1)(a;-2)(a: 4-4).. 2. (Ar-2XA:4-3X^-h 4). . 

3. (a;+2X^+3Xa:4-4X 4. (a: - 2Xa: - 3X-^ - 4). 

i. (a:— 6. (a:+1Xa;+2Xa^— 4Xa:— 5)4 

7. (a:— 2Xa;— 3XA?+4XAr+5). ' 

8. (a:— (i){x — ^X^“ ^)' 

9. (a:+ ;5> 4- ^^)(a:4- ^)- 

10. (Ar-f->^4-lX^+’>'— 4-1)* 

Example 3. Expand (a: 4- a)*. 

(x-\‘ay =(x-{‘d)(x-\-a)(x-hd)(x-\-a) 

In this case the second term of each factor is a 
The co-efficient of x^ in the product =a4"^4"^ + <^= 4a, 
the co-efficient of x^ in the product 

— a,a-\-a*a -^a,a-^a,a-\-a,a-\-a.a = 6a^, 
the co-efficient of x in the product 

=a.a»a'4" a.a'.a4* a.a.a4" a.a,a=: 4a®, 

the last term =a.a,a.a.=a^. 
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> r* (x-]ra)^=x^-]r4x^a-{-6x^a^+^xa^+a'^» 
Expand as in example 3 : 

II. (x-\-ay. , 12. (x-{-a)^. 

\Z, {x—d)^. 14. (:*:— <7)®. 


2. Expansion of Binomials. 

We already know that 

{x — a)^ =^x^ — Zx’^a -f- Zxa'^ — i 

{x d)^ = x^ ^x"^ +4;ra^-l-a* 

{x — d)^ =x^'^ 4x^a~^6x^a^ — 4:xa^ + a 




{X'^ a)® = ;c® + 5x^a^ lOx^a^ -i~ lOx^a^ + 5xa^ +aj® \ 

-a^J 


'^2 

Jk jJ 


4 


(x — d)^ 5x^a-\- lOx^a^ — lOx^af^ Sxa'^ 

Jl 

From the above cases, we observe that 

(i) The number of terms in the expansion is greater than 
the index of the binomial by one. 

(ii) The first and the last terms in the expansion are 
respectively x and a, each raised to the same power as the 


binomial. 

(iii) In each successive term; the index of x decreases 
and that of a increases by one. ' ’ 

fc (iv) The sum of the indices of x and a in any term is 
equal to the index of the binomial. 

(v) The co-efficient of the first term is one, and that of 
each succeeding term is obtained by multiplying the co-effi- 
cient'of the preceding term by the index of in that term 
and dividing the product by the number of terms already 
obtained. The co-efficient of the last term is one. 

(vi) The co-efficients of the terms, equi-distant from the 
middle, are equal. 

(vii) If the sign between the two terms of the binomial is 
positive, all the terms in the expansion are positive, and if 
negative, then the odd terms are positive and tlie even terms 
are negative. 


INVOLUTION 



■ 

Example 4, Expand 

The total number of terms in the expansion = 9, 

the first term = 

^ 1.8 

the second term=-^x'^a = Sx^at 

the third term = ^^x^a^ ^2Sx^a^ , 

c 

m 

the fourth tQrm=^^^x^a^ — S^x^a^, 


the fifth = 

4r 


The numerical co-efficients of the sixth, seventh, eighth 
and ninth terms are respectively 56, 28, 8 and 1. 

Hence, we have ' 

(jt; -h a)® + Sx'^a 4- 2Sx^a^ 4- 5Sx^a^ 4- 70x*a^ 4- 

4- 2Sx^a^ 4- Sxa"^ 4- 

■ « 

« 

Examples. Expand (2^2— 3^)^, 

The total number of terms in the expansion= 6, 

the first term =(2fl:)®, 

15 

the second term=-~(2^^)^(3^)=5(2i?)^(3^), 
the third tenn=^(2a)3(3(5)2 = 10(2a;)3(36)2. 

9 

The numerical co-efBcients of the fourth, fifth and sixth 
terms are respectively 10, 5 and 1. 


Hence, we have 

{2a-3by =(2a)^-S(2a)*(36)+10(2ay(36)^ — 10(2a)2(3«) 

+ 5(2aX36)*-(3., . 
" = 32a® — 240a«6-h 720a®^® — lOSOa®^ ® + SlOoA* — 243«® . 
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Expand : 

IS. (ar+l)s. 

21.- (Zx-iy. 


16. 

19. 

22 . 


(a - 6)0. 
(2-t-»*)®. 
(1 - 3x)o 


17 . 

20 . 

23 . 


>^'1 


24. ^2 -[- 3x') 


6 


25. (3a-2^)s. 


26 


27. 


28 . 


(-^y- 


(3-a)«. 

{1-xyo. 


29. 

31. 



(<2 + 

Simplify : 

(;t:+ 1)4— (jT — 1)4. 30^ (x— 1)5 

{x^ay-{x-aY. 32 (3;& + 4i7)^ -(3/>-4^r)4. 

Exsniplc 6, Find ttic co*cfficicnt of in the expansion of 
{x-\r2y {x-iy. 

The given expression 

= (jr 3 -I- 6;^; 2 12;i: + 8)(.^4 _ 4^3 ^ 

The co-efficient of x^ can be obtained, by rmSltiplying 
(+6^3) by (4-1), (4-12;ir)' by (-4:«r) and (+8) by ( + 6^2). 

Hence, the required co-efficient 

=(4-6)(4»l)-l- (+12X—4)4-(-1-8X4*6) 

= 6-484-48 = 6. 

^ % 

Find the co-efficient of : ' 

33. x^ in the expansion of (2:r— 5)2(3jt?-i-l)4. 

34. x^ in the expansion of (.^;4-l)3(.a:— 2)3, 

35. in the expansion of (1^xy(2x 4- — V, 

*36. x^ in the expansion of (l-[-3;tr4-3;t3 4-;t:3)3^ 

*37. x^ in the expansion of (x^ — x^^x+\y. 

Note. If x is small as compared with 1, (l+;r)" is approximately^ 


1 . 1 n{n^l) 

equal to 1 + nx + ’ x^ 


Example 7. Find an approximate value of (1002)®. 

We have (1002)s=i(1000 + 2)s=(1000)®( 1 + j 
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Now/ 1 + 2 \ 




1000 / 


==1 + 5 


(; 


^+5lV 2 


= 1-1 


1000/ ■ 2 viooo/ 

1 4 


. ) + ••• 


+ 


4” • • • • • 


100 ' 100,000 

= 1-01004 (approximately.) 

/ 2 

[In the expansion of ^1 + t^q) » we neglect the terms 


beyond the third, because their value is very small as 
compared with 1 .] 

Hence (i002)s=(1000)s (1-01004) 

= 10^5(1*01004) . 

' =1,010,040,000,000,000 (approximately.) 


Find an approximate value of : 

*38. (1-005)5. * 39 ^ (l*02)»o. *40. (1*0003)25. 

*41. Re. 1 at 4 % per annum compound interest after 10 
years amounts to Rs. (l + *04)^°. Calculate the value of this 
amount to 3 decimal places, by the above method. 


EVOLUTION 


3. Since 

and 

* 

• * 

Similarly, 
Or briefly, 


(+4)x(+4)=+16 

(-4) x(-4 )=+16 

a/+ 16= +4 as well as— 4. 
a/+^^= as well as— 
.%/+16 = i4 and <%/ Ar = -\-x . 


Thus, the square root of a positive quaniiiy is both positive 
and negative * 

Since no two quantities, both positive or both negative^ can 
give us a negative product, therefore a negative quantity 
canriot have a real square root* 

Examples 

' (i) + fQj- ^ | fi /74 

(ii) — 8a^x^ = — 2ax^i for ( — 2ax^)^= —8a^x^* 

(iii) ^+27x« =+3a: 2, for( + 3;«r2)3=+27;f6. 

(iv) ^+16aO =±2a‘, for (±2a^y = +16a^.. 
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• (v) = 

(vi) + ^ 


— 32^2^® =~2a2,ior( — 2fl^)® = — 32a^®. 


io =-f2i22, for (+2a«)5 = + 32i2^®. 


ftyHence the rules: 

' (i) Any even root of a positive quantity may be either 
positive or negative : 

(ii) Any odd root of a quantity has the same sign as 
that of the quantity itself. 

(iii) A negative quantity cannot have a real square 


root 


EXERCISE 76 


Find mentally the square root of : 

^ I. 2. 3. 

^14 ^la l*44a®(^— 



4. 1*21. ^6 ^i6^‘ *'36 b^{x-^y)^' 

Find menially the cube root of: 

6. IZSa^d^c^. 7. 



Evaluate mentally : 


10. 11* ^ — 




13. 


SQUARE ROOT 


4. Since a'^-\-2ab+b^ ^(a+b)^ 
and — 2a^-b^^ = (« — b)^ 

and ^ ^{a^-2ab^b^)=^ J(a^b)^^a^b. ^ 

Thus, we can write down the square root of a trinomial, 

when it can be put in the form of 
a*+2aA+^® or 



EVOLUTION 
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Example t. Find the square root of 2 5x^ — 30xy -\r 9}^^^ . 
Reducing the expression to the standard form, we have 


../(25x^ -30xy+ 9y^)= ^(5x)^-2{5x)(3y)^(3y)^ 


• 9 




— ^{Sx — 3yY = ±(5;*: — 3y). 

^4 


Example 2. Find the square root of 


3x^y-i-9y^. 


Reducing the expression to the standard form, we have 

/{^ -3x^y + 9y^)^\/(~y~2. (^y3y)+(3y)^ 




EXERCISE 77. 


Find the square root of the following : 


1 . 

3 . 

5 . 

7. 


— \2ah -I- 9^^. 
9x^^30x^y^-{-25y^. 
— 2 a^ -f-l. 


2 . 

4. 

6 . 

3 . 


XSx^ -f-40-3^^ 25. 

81 ^ 2 ^ 4 -^. 
1 — 12;c'4-36;»^^, 
x^y^+x^y-{-l. 


9. 


10 . 


a 


4 ^ 


2 + 


4^2 


a 


2 ' 




II. 


^- 14 - 

1/4 ^ '^ix* 


12 . . 


13. 


14. 


^ 4 -^ 4 - ^ 


16 

2 


4 ;ir 2 3y 2 


15. — a^b-\-^a'^b^, , . - 

Example 3, Find the square root of 

4(a4"^)^ — 4(a^ — — d)‘^^ 

Reducing the expression to the standard form, we have 
{ 2{a^b) }^-2[ 2(a-}rb){a-b) )^(a-by‘. 
the square roof = 2 (a 4 - ^) — (a — ^) 

... = fl 4 " 2 b* 


• « 


■ 
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Find li'.vi square root of : 

£ 5 . ‘i(;i.-'^+l)= + 4 (;e 2 -|-l)+l. 

!7. (3a2-h 1)2+14(30.* + !) + 49. 


T r> 

I /. 



r Vi 




v#t 



'l<'o + ^)*- 12(o*-/>*) + 9(o-A)*. - 

*■ * 

>» »» * * * 

Example 4* Find the square root of 

""•**+^+12(^+i)+38. 

The expression ' 

'^ 4 . 2 . 6 ^ or 4-i^+36 [v 38 =2+36 .] 


-(or+-l) + 2 . 6 (or-t-i)+ 6 *_ 


the square root=;r+6+ 


X 


fcixampfe 5. Find the square root of 


TI 




* ^ ^ A 


pr; 


(,e+^)‘- 6 (,+ 4 ) 42 J. 

4 - 2^+21 

"(*’+■55)“- «(*'+•? )+8 


_ ! 


{(-•+-^)- 3 }* ■ 


• • 


Uie sq. i\j0t:-;r^ — 34- 






0 
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Find the square root of : 


23. -h + 8 + 


24. X 


(, + i)+i8. 


I 


+ 3 ^+^(^ + 5 )+^- 

25. +^+2 (•**+^)+3- 

26. + ^ + 2(^-5)- 1- 

27. I 


28. 


29. 


30 



Example 6. Find the square root of 

: . . y. xy-^x^ — 4;r'+4+2y. 

i '-. ^ 4 

Arranging the terms according to descending powers of :r. 
we have v* 

= ;c2-2x:(2+|)+(2+|-) ={^-( 2 + 1 )} 

y 

the required square root— ^—2— -• 


Example 7. Find the square ^_6^3^.i9^._30;c+25. 

Here, break up into two parts, such that the first 

two terms and one of them may be a perfect square. 

. Thus, the expression- 

* —x^ — 6x^ -\~9x^'\-^0x^ 30.3;4-25 o \ • e >2 

= (x^^3xy + 2.S{x^^3x)-^5^= { (x^-3x)-\‘S 

, the required square root = .^^ 3^+5. 
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Find the square root of : 


31. 

32. 

33. 

34. 

35. 

36. 

37. 


— — 4;t: -h 1 . 

-h 12^3 — 11^2 — 30;t:+ 25. 

4 - 2x'^y -I- 3 ;»; 2 >/ 2 -j- Zxy^ 

^x^ SOx^y -j- 49:1^2 j/2 — ^Oxy^ -4- 16 y ^ . 


^ . 2^ . 2y 


2 ■ 


+ 3-| — ■ 4“ 

x^ y X 

2 


3^2 4- 4-—?— 2;ir^— ~ 

-I- -r 2 2 


X 


H-2f+?L + 

z X x^ y 

38. {ab be — ^<ibc{a-\- c). 

[H int, Aabc(a +c)= 4ae(ab 4- bc)» Put ;i: f or (ab 4- 

39. (2Ar2 4- Sxy 4- 2y 2)(6;t:2 4- 5xy + y ^)(3x^ 4- 7xy 4- 2y 2) 

/y 4- ^ , x(x—y — z) 

\ 6 / . 9 


2y . z 


2 2z 

4-^4- — 


iO. 


VI 


{Hint From' the second fraction take -g-.] 


41. -:r2 4 . 2a: 4-1 4- 



4“ 




a : — 1 ' a :^ — 2 a :24-1 


42. (a_^)4-2(a2 4.<^2)(^_^)2_j_2(^44.54), " 

'Find the fourth root of : 

43. a:^ — 4a:^ 4-6a:2 — 4a?4*1. 

44. Shew that (A:4~lXAr4-2XA;4-3)(A;4-4)4-l is a perfect 
square. 

45. Shew that (a: 4-3X-^4-4X^4-5X-:^4-6)-M is a perfect 
square. 


Example 8. Find the square root of 4"* 4- 9" — 2”* +1,31*. 
The expression=(22)'«4.(32)n_2.2"»,3« 

=(2'«)2 4-(3«)2-.2.2«3^ 

= (2«-3«X 

. . the sq. root — 2"^— 3». 
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Find the square root of : 

45. jt2m_4;i;m + n_|_4;i;2n. 

V 

47, 16"*+9" + 22^«+i.3". 

<8. 25;t:2m_20x«+«-l-4,;t:2’*. 

5. General rule for finding the square root. 

So far we have been extracting the square root of Algeb- 
raic expressions by factors, but there are expressions whose 
square roots cannot be conveniently determined by factors. 
Thus we stand in need of a method which is applicable in all 

cases. . V , i 

Such a method is based upon the following formulae : 

-f- ^ -J“ (2tf “|- ... CO 

-f-(2<z-f-^)^-^-C2^^^“2^-}-r)^■ ,,, C^O 

{a b c cTf' ^ a‘^ (2a b)b (2a -\~2b-{‘C')€ 

+ (2a-[-2b^2c + d)d (iii) 

Suppose we have to find the square root of a‘^^2ab~\-b'^, 

/ 

% 

Here, the first term of the sq. root is obviously = =^a. 

If or the square of the first term of the sq. root, 

subtracted from the given expression, the remainder 
^2ab^b^. 

The second term of the square root (ix,^ b') can be derived 
from the second term of the expression by dividing it by 
twice the first term of the square root. 

Now this term must be such as to give us 2ab-^b'^ when 
multiplied by (2a-\-b)^ ix., twice the first term of the square 
root plus the second term. 

As it is so, therefore b is the second term of the square 
root. 

a-\-b is the square root of -\~2 ab b^ , 
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The process explained above is abbreviated below ; 



Steps of process. 

(i) The first term of the 
sq.aroot= 

(ii) The square of the first 
term of the sq. root = a^, 

(iii) When is subtracted 
from the given expression, the 

remainder= 

(iv) The second term of the 
sq, root= +2a^-f-2a= -f 

(v) ( + 2^z-f-^)^= + 2a^-f ^2, 
Le., the 2nd term of the 

sq. root multiplied by the sum 
of twice the first term and 
the second term is equal to 
the remainder. 


a 


Abbreviated process. 
a^-^Zab-^b^(a^h 






( 


’\-Zab-\-b'^ 
-^2ab + b^ 



X X 


Example 1. Findjhe square root of 9x^-2ixy+ 16y* 
First tfrm = y9;c2 = 


2nd term =—24xy-i-6x 

= -4y. 


3x 

6a:— 4y 


9x^ — 24Ary + 16y2 /3;c- 4y 

'^24xy+16y^ 

— 24xy+16y^ 


If we have to find the square root of a multinomial, first 

we arrange it in descending powers of one of its letters and 

apply formula (i) or (ii), as the case may be. We find the 

first two terms of the square root, as explained in example 1. 

To find the third term, we divide the highest term of the 

second remainder by twice the first term of the square root 

already obtained ; the quotient thus got is the third term 

of the square root, provided it would satisfy the condition 
given below : 

(twice 1 st term4- twice 2nd term+3rd term) x 3rd term 

< , , = the second remainderi 
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Cxamole Z Find the square root of 

The expression when arranged in descending powers of 
X is ;^r*^6;c®+13;!p2-12;t:+4. 

^ __ + I3x^ — 12 ; i : 4 - 4 ^^^ — 3x-\r 2 




* 

2x^ 


r= 

6;e® + 13A:2-12j;+4 
6x^ + 

6j;+2 

+ 4:»:®-12x + 4 
+ 4;»:2— 12;i:+4 


V 


(i) Here the 1st term= ^x^ =x^- 

(ii) When (x^)^ ov is subtracted from the expression, 
the first remainder =: — 6^:^ + 13x^ — 12^ -h 4. 

/£ji^ twice x^^ — 3x^ which is the 2ad term of 

the square root. 

(jv) Multiply {twice x'^’-3x) by — 3^ and subtract the 
product from the first remainder ; the result 
- 4 - 4 ;^® — 12;^+ 4 is the second remainder. 

/yj twice a;® = 2, which is the 3rd term of the 

square root, 

(vi) Multiply [twice twice ( — 3:r)4-2] by 2; the 
product is equal to the second remainder.. 

a:®— 3^+2 is the required sq. root. 


Example 3. Find the square root of 


In arranging the terms in descending powers of — 2 must 

4 

be placed before 

Arranging the terms in descending powers of x and 

proceeding as usual, we have - 
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— H- 4 ;r — 2 -f- 







+ 4;c"— 2 -j- 
-^ 4 x — 2 4 - 



a‘ , 


XXX 
X 


* • 


o 

the square root^jr^-- ^ z. 

2 X 



Example 4. Find the square ^oot of 

Arrangfing the terms according to descending powers ot 
and proceeding as usual, we have 


^—x^y 


x^ — 2x^y ^-\-xy ^ + 2x^y^ ^ 2x^v^ 


V ’ 


2 x^ — x^y ^ 


- 2 xK~^ 


y 

— 2 x^y 


-\-xy 

-\’Xy 


-h 


" -i . „.-4 




2 x* — 2 x^y ^+ 3 /^ 


+ 2 x^y^ — 2 x^y^ + y 
+ 2 x^y^ — 2 a^y^ -j. y 


X X X 

A the square root«^* — x^y ~ ^+y^. 

EXERCISE 78. 

Find the square root of:' 

I. 16;e2-56;c>/ + 49j/2. 2. at* +6.*® + ISa* +18« 

3. 16a‘_24a3 + 2Sa2-12a: + 4. 

4, v * — 2ax ^ + 5a ^ x -—‘ la ^ x + 4a * 

S„ a:6_ 12aS +60a« - 160^:® +240a® - 192a;+64 
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6 . 

7. 



10 . 

12 . 

13. 

15. 




♦ I'V 


•il 


:r+l. v; 8. 9x^—lSx^-^9x-i- 

64 8 

4 1 * X 1 

9;e*-24;«:+l9-j+|^. II. x*-Zx^-\r-^ “2‘’‘i6’ 

^ ^ 9^4 ^ » _ ^ab — . 

4/>« A o® a y* y a: 4 

9a:*. 5, y=> 3x y 
4y2^2 4 a;* y a; 

4a^ +9(a:* + ^)+12a;*( A;+y + 18. 

“®+4^6+2-2(a* + ^s). 


18. ;*:2"»+ 2n J -|- 2 x2« — — x "^~^ . 

19. I 4:x2«“2^1 __ 6A:2»*-f- 3;»;«+l — 

22. 16a:'^ + 25 +4a;^‘ - 12a;^ - 24^;"^. 

23. + . 

24. x^y^^-{-2xy^^+^^y^’\-^'h2x ^y. 

25. ^-j-l-|-2tf^-|-2fl^-f- 2fl 


Find the fourth root of : 

“JA. 1 il y I 4 ^*^ - I — T ^ . 

M. 16A^^6A:*y+216A:*y*-216Ary3+81y‘. 

Example 5. Find the square root of 1 . 10 * + 4 . 10 * 4-6.10* 
4-4.10+1, taking 10 as the variable, 

1 . 10 * + 2.10 +1 

' 1.10*+4.10*+6.10*+-4.10-}-l/ 

1.10* X 1.10*= 1.10* . \ 


(2.10* 4-2.10) X 2.10 = 
(2.10* 4-4.10+1) X 1 = 


+4.10*+6.10* 
+4.10* +4.10* 


+2.10*+4.10+1 
+2.10* +4,10+1 


X 


X 


X 


O) 
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^ 4 * - <■ 





m- 



^ r. 


The above process can be reduced to 
form by omitting the superfluous powers 
below 


the; arithmetical 
of 10, as shown 



12 1 


1x1 


1 4 641 
1 


4 6 

(204-2)x2= 44 


2 41 

(2404-1)x1= .2 4 1 



:je jff 

28. Find the square root of 4x^ 4- 4 - 4a: 1 , and 
hcTtce extract the square root of 48841. 

29. - Find the square root of at* 4- 2^^ 4 - 7 4- Ox 4- 9, and 
hence extract the square root of 12769. 

Example 6. Find the square root of 1 — 4ac:^up to 4 terms. 


, * 




2 -2a: 


1— 4a;/ 1 — 2a; — 2Ar2 _4jt^ 
1 \ 


-4 a: 

— 4x4" 4x^ 


2-4A:-2Ar 


— 4a:* 

— 4a:*4-8a:^4 4-^^ 


2 — 4a: — 4a:* — 4a:^ 


- 8a:* r- 4Ar^ 

- 8.r * 4- 16 a:* 4* 16a:^ 4-16a:^. 




the square root up to 4 terms — 1^ — 2 a: — 2a:* 4a:*. 

Find up to 4 terms the square root of : ' . , 

30. a*4-^^* . 3*' l4-^-^^‘ 

Example 7. Find (i) what may be added to. (ii) what may 
be subtracted from, or (iii) what value may be given to w, so 
that the expression 16a:*— ISat* — 20a:* 4- 12a: 4- w may be a 
perfect square ? 

16a^ - IGat* - 20Ar* + 12 a: 4 - w/4a:2 - 2a: - 3 


4a:* 


16a:* 


8a:* — 2 a: 


-16a:*— 20a:* 
— 16a:* 4- 4a:* 


8a:* -4a:- 3 


— 24a:* 4- 12 a: 4- m 
-24a:*4-12a:4*9' 


m 
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Obviously, the given expression will be a perfect square 

(i) if — is added to it, or 

(ii) if w— 9 is subtracted from it, or 

(hi) if w— 9=0, or ;«=9. 

32. What may be added to, or subtracted from 
-\-7x^~^2x+a, so that it may be a perfect square ? 

33. For what value of x will — I2x^ H- 38;r^ — 9;t: — 5 be a 

perfect square ? ‘ 

34. Find the condition so that 4-^ may be a perfect 

square. 

♦35. Find the values of a and b for which -flOx- 

4 - 0 ^:+^ is a perfect square. 

W ■*’ 

CUBE ROOT 


6. The cube root of an expression is found out by the 
application of the formulae : 

(a4- = ^^4" 3a^^4" 4"^^ ••• (i) 

{a — l>)^ = a^ — ... (ii) 

Example. Find the cube root of — 6jtr^4- 12a:— 8. 

Reducing the expression to the standard form, we have 
4- 12x-S = (xy - 3(2Xx)^^3(2y(x) - (2)3 = (ar- 2)3. 
A the cube root=a:— 2. 


EXERCISE 79. 


Find by formulae the cube root of the following ; 


I. jr3 4-12^:2 4-48^:4- 64. 
3. 8x^ — 12x + —— ii. 

X x^ 


2. A:3-9a:2 4-27a:-27. 
4. 27a:3 — 27ar2y4- 


CHAPTER XVIII 

i 


SURDS 

• 1 . When a root of a number cannot be excuily obtained^ 
it is called an irrational quantity, or a surd. Thus, ^4, 

are all surds. 

If a root of an Algebraical expression cannot be denoted 
without the use of a fractional index, it is called an 
irrational quantity or a surd. 

Thus J xy ^ V- are all surds. 

^ y 

In our mathematical work, we frequently meet with 
numbers and expressions which are in the form of surds but 
are 7iot really sttrds. 

Thus, and J x’^ ^Zxy ^-y’^ are in the surd form but they 

are not really surds; for And ^x^’\-2xy-\~y^ = ^'^y- 

A product partly rational and partly surd may be 
expressed as a complete surd ^ as illustrated below: 

Example I. 3^5 = (3*)^. 5^ 

^ =9^ .5^ = (9.5)^ 

. ' = >s/ 9*5 — a/ 45. 


Example 2. 



4-3^6 = (43)i^.6^ 

=64^ .6^ 

= (64.6)i - 
= ^384. 

A surd may sometimes be expressed as the product 
a rational quantity and a surd, as illustrated below : 

Example 3. a/SO = . V25 x 2 

= (S®x-2)^ 


of 


= (S2)^ x2^ 


= 5-%/ 2. 
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Example 4. .5^56='3'8x7=(2®x7)'* 

=(2^)^x73=2x7^ 

= 2^f. 

EXERCISE 80. 
Express as a complete surd : 


1. 4 Ve. 

2. 

54^4: 

3. 2-^6. 

4. 3.4'5.' 

5. 

2 4^3. 

6. 3^4. 

7. X Vy. 

8. 

Vy. 

9. x^ yp: 

m 

Simplify : 

10. -v/48. 

II. 

a/ 63. 

12. a/ 44. 

13. -v^BO. 

14. 

ysETT 

IS. 4'80; 

16. ^x^y. 

17. 


18. 

> 19. -4'— 5120. 

20. 

-yzSOx^y*. 


Surds are said 

to be 

similar when 

they have, or can 


be reduced so as to have the same irrational factors. 

Thus, 3-\/5, 7^5 are similar surds, and 3-v/l25 and 7 -n/ 5 

are also similar surds, for 3-\/ 12S = 1SVS. 

The reduction of surds, to similar surds is necessary for 
the processes of addition and subtraction, as illustrated below 

Example 1 . ^54 = y64l<2 + 

= -5^4^,x2+v^33x2 
= 4-5^2 + 34^2 
= 4^2(4 +3) = 7 -5^2. 

Example 2. -4^768— -y^ = -4'256x 3 --4^81x3 

=.4'Pl<3-.y3*x3 
= 44^3-3-4^3 
= -4'X4-3) 

= -4^3. 

Surds are said to be of the same order when they have 

all got the same root-symbol. Thus, V7, V x^Vt v a® 

are all surds of the same (the second) order. 
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y are all surds of the third order. 

are all surds of the 7^th order. 
Surds of the second order are called quadratic surds and 
of the third order are called cubic surds. 

Example 3. Express ^ a‘^ and ^ as surds of the 

^me order. 

“T The given surds are of the 2nd, 3rd and 4th orders. The 
required order will be indicated by the L.C.M. of 2, 3, 4, or 
if will be of the 12th order. Thus 

, and ^a®=a»=a'r^*= 

Hence the required surds are 

>4/^ and 

Example 4. Which is greater ^5 or 
The Goihmon order b.eing 12^^ 

' ~ ^S = S^=ST^ = = 14/ m 

and ^4 = 4^=4T^ = 1^4^= '^^6; 

-V 4 is greater than v^5. 

Example 5, Arrange a/2, v^ 4 and *5^6 in descending order 
of magnitude. 

The common order being 12^^ 

=2^ = 2’^ = ^V2^= ‘yw. 

yi" =4^=4^ = iV 4*= 'VzseT 
\ =6^=6^ = >yp= >y2l& 

Hence the required arrangement is and 
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EXERCISE 81. 

Reduce to the simplest form : 

1. 4VT-1-3V^-V«- Z- 

3. ^\2 - Jr 4. 2^4 + 5^32-3^108. 

5. 23'40+33'625-43'3M. 

6. 43'^7 + .5'^ + 5^^^. 

7. V20^ + - 45 


8* ^ ^9a^x. 

9. 3^8 ^ - .3^125^ + ^270^ . 

✓ Reduce to surds of the same order : 


10 . J&, 4 / 3 , 4 / 2 . 

12. ^ jyx. 

11. 

4^2. 4^4. 4'8. 

Which is greater: 



13. v^5 or -^6 ? 

14. 

^2 or 3^3 ? 

15. 3^4 or 3^5 ? 

16. 

4 / 6 ' or 4/10 ? 

Arrange according to descending order of magnitude : 

17. J2, 4'4. 4 / 5 . 

18. 

V3, 4'5, 4 / 6 . 

19. 2V3, 3 ^ 2 ; 4 / 7 ; 

20. 

ye, 4/87 4 / 12 . 


2. Multiplication and division of surds. 

Case I. When the surds are of the same order. 


Example 1. ^8 x 3/15 = 8* x 15® = (8 x 15)^ 

= (120)^ = 4/1207 
Example 2. 3'i0-^.y4'=10^-5-4^ 

Case 11. When the surds are of difierent orders. , 

Examples. 4/8 x3'3 = 8^x3^ = 8^x3’^ 

=(8®)^ X = (83 X 33 )'^ 

= (64 X 27)T^ = >4/1728. . 
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i 

* .4, 


= (8*)'^ -7- (63)"^ 

’^= (64)'^ ^(216)T*i' 

_/64\Jj_ ,8/_^ 

"te-' " ^ 27- 

Case HI. When the given surds have the same quantity 
under the radical sign. 

Example 5. x '.^ 3 = 3 * x 3® 

_3i + 6 _3T% 


Example 6. 


= iy35 = 1^243. 

i 

•y5-f--y5=5'»-f-5^- 

= 5^~^ = 5’^ 

= *^5. 

Case IV. When simplification of surds is a necessary 
before multiplication or division. 






Example^,?. 

G- 


Example 8. 




» 


4. V72x2. V45 

= 4.V62:2 X2.V32.5 

= 4.6.V2-X 2.3'/5 

= -24V2x6V5 

= 144V2 X V5 

= 144.yl0. 

6V^-^-2V^ 

= 6^5*1^^2.732 

= 6.5 V^-T- 2.377 

= 3073 -=-677 

= 32 ^_ 5,5 


x7 


f'l . ‘ *.1 
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EXERCISE 82. 


Simplify : — 

I. 

4; ^12 -T- v^S. 

7. -3^6 X <3^9. 

10. ^20t-'3'15. 

13. -/36xV54. 

16. 5^49 X -3^14. 

19. Vs: -3^27 -5^4. 


2 . 

s. -3'i6-^-yiT 

8. Vl5x^i2. 

11. .yi8^.^R. 

14. V96xV88. 
17. -s/i8-i-V^. 

20 . yg: ysT yc 


3. yg X yig. 

6. y20-s-‘yi5. 

9. y 21 X yo7 

12. y48-f--3'72._ 

IS.' yi28xy54. 

18. 5^6 -f- sy 10. 

21. y ^ ys- ys. 

24. 


22. 5yi2.f-10y27. 23. y56.f-4/48. 


25. 2y24 X 3^18X4^24- 

.w 3. Compound Surds. An expression consisting of tv;.o 
or more simple surds connected by the signs 4 -or— is calleil 
a compound surd. Thus. 6^7 and 2 ^8 being simple surds, 


6^74-2^8 and 6 — are compound surds. 

The process of multiplication of compound surds is similar 
to that of compound algebraic expressions. 


Example 1. Miiltiplj^ 4^3-1- 3^2 by 2 a/5 — 5 a/3. 

(4y 3 + sy 2)(2y 5 - 5 V3). 

= 4y 3 X 2y 5 - 4y 3 X sy 3+ sy 2 x 2y5 -3y 2 X 5y 3. 

= sy Is — 60 4- sy 10 — isy 6. 

Example 2. B'ind the square of (5../3— sy 2). 

(Sy 3— sy 2)2 =(5y 3)2 _ 2.Sy 3 . 6 ^ 2 4-(6y2)= 

= 7S-60y64-72 
==:147_60y6. 

EXERCISE 83. 


Multiply : — 

I. y24-y3 by VS4- V7. 2. VS + Vo by v' 

. 1 . 4 y 2 - 5 y 3 by 2 y 24 - 3 y 3 . 



4. G-.y 3-r 6y3 by 4y 7 — 2y5. ^ ^ 

5. 6 -- 2y6 by 5 — 2y6. 6. 5y2— 2y3by Sy2— 2y3 
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7. 6V3-t-3V5 by 6V3-3>v/5. 

8. V^5h- ^ 3H- -v/b by 'v/5 + ^3— ^6. 

'^4-h-?^9-f-^36 by 3'‘2 + 4^3. 

Find the continued product of : 


^10. (2 - a/3), (a/3 + 2), (3 -- a/2). 

II. (4-h V6), (^3 4-1), (a/ 6 -^3). ' 


12. (l-f-A/2 + A/3> (14- V2 --/3), (1 - V2 4- Vs ), 


(-l4-V2H-%/3). 


Find the square of : 


13. 2a/6 4-3^5. 

15. 3a/3— 4. 


14. 3a/7-4a/6. 


16. a/;^^ — 1. 


17. 


18. 


19. 2a/ 8^ -l-f3A/l~4:c. 20. Sa/o-^.^ 


'21. Find the cube of l4-2>y^- 


4. Rationalising Factor. When the product of two 
irrational expressions or surds is rational, each is said to be 
the rationalising factor of the other. 

Thus -3^5 is the rationalising factor of -5^25 and -3^25 is the 
rationalising factor of ^5 for x v^S = ^125 = 5, and 

('^5“^ a/ 3) is the rationalising factor of (a/S — V3) and 
(^3—^3) is the rationalising factor of (a/5 4- a/3), for 

( a/5 4- a/3)(a/ 5 - y 3) = 5 - 3 = 2. 

The rationalising factor of a monomial surd can be found 
easily, as illustrated below : 

> The rationalising factor oi^a^ or is obviously or 
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From these and similar examples, we can establish the 
following rule for finding the rationalising factor of monomial 

surds : 

Rule, (i) Change the radical sign of the surd into the 
fractional index. 

(ii) Find the least fraction which when added to this 
index will make it an integer — such a fraction is the index 
of the rationalising factor. 

Example I. Find the rationalising factor of 

-5'P = 7.2^. 3^. 4®. 

Since. I is the index of 2 and | + ^ = 

/, 2^ or ^2^ is the rationalising factor of ^2^. 

Since | is the index of 3 and l+f — 2, t- 

.V 3^ or ^3^ is the rationalising factor of 4^3®. 

Since | is the index of 4 and = 

4® or ^4 is the rationalising factor _ 

Or the rationalising factor of 7.'v^2^*-}^3®“v^ 4^ 15-5^2 -4^4, 
/The rationalising factor of a binomial quadratic can 
be found by merely changing the sign between the two terms, 
from ” into + and from 4- into — . 

Example 2. Find the rationalising factor of ajx^b^y. 
Since {a^x-^bJyXaJ x-bJy')={aJ xY—(b-/ yY 

x^b^y') is the rationalising factor of 

{a^x^bjy). 

The rationalising factor of a binomial qua dratic surd is 
Jailed its conjugate. 

EXERCISE 84. 

Write down mentally the rationalising factor of : 

1. 2 V 2 . V 45 . V54, -Jx-X, 

2. V3. J2. 3. -5^4. V3. ^ 4. Jz. ^6. 


fv:,. 
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5. a/34--v/2. 6, a/s — a/ 3 ?• -v/w— 

8 . 9 . Vs.v^e. ^73. ID. 

II. djx~bjy. 12. 4V3H-2V5. 13. 3^2— 2^3. 

14. ^ a-\‘X — — X, - 15. ^t+a/^^ — 1. 

^^•i«p'^/ -1-1 — a/;^^ — 1. 


Example 3. Simplify 

5V3-^4a/2 = ^^- 

4V2 

Rationalising the denominator, we get 

5 V 3 '_ 5 Vsx V2 _ 5 Ve _ 5 a /6 


4^2 4^2 X JZ 4.2 


8 


t V ' ^ ^ 


Example 4, Given V3=il’ 7 32, find the value of 


8 


2J2^ 


up to 


3 places of decimals. 

Rationalising the denonunator of this fraction, we have 

8 __ 8xa/3 ^8a/3_8V3 

6 


2^3 2V3xy3 2.3 
8x1*732 13*856 


= 2-309. 


6 6 

Simplify : 

17. 18. 

19. 4^5-7- 4^2. . 20. 2-3^5 

Given ^'2 = 1-414, V3 = l-732,and V5 = 2-236 find the 
value of the following fractions up to 3 places of decimals : 

3 --7 


5^3' • 

22. 

• 

24. — — 

3V5 

25. 


•2V2 

■3 

2JS 


r:. 


23. 


26. 


4V3‘ 

6 

5V3* 


2+ /3 

Example 5. ‘ Given ^3 = 1-732, find the value of ^L/i^ 

24- ^3 

Rationalising the denominator of 2 — have 
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, .. (2+ V3X2+ V3) 

the fracUon= (g- .73X2+ 7^) 

=^+^'^‘^^=7 + 4 -v/S 

= 7+4x1-732 = 7+ 6-928 
= 13*928. _ 

£ <Z -f -J CL^ 

lExample 6. Rationalise the denominator oi 


The fraction = 


{a-^ 'J — l)(g4“ — 1) 

CL^ — 

*”1*4“ 2^1 CL^ — 1 


a — 'J — 1 


2a^"-l + 2a — — 1- 

Given ^2=1‘414, V3= 1*732, ^5 = 2*236 and v 6 = 2-449, 
find the value of : , /- . o 

^2 + 1 ^ V5 + 2 


a/ 3 -{- v^2 


28. 


y3-2- 

7 


27 . 

30. 

33. 

34. 

35. 

Reduce to an ecjuivalent fraction 
denominator : _ 

2h-3a/2 „ 4V2 4- V5 

Z-2JZ' 


29. 


32 


JS-2 

15 


Z7^V^ 3V3-2V2’ 4V3-3V2' 

Solve ;t:v'2'+ ;>:=■/ ^ip to 3 places of decimals. 

( 1\ 2 

X + ^ it x= ^3 — V2. 

Evaluate X*+\ when;»:=3+ V8. 


with a rational 


36 . 


37 . 


3V3-2v'2 


38. 


a 


+ Ja--6^ 


a 




39. 


a/ jir+ 1*4“ ^ 1 


40. 


a/^ 2 4- l-f V;c^-l 


yv/;C-l-l — X — 1 a/.^“+1 'J 1 

The rationalising factor of a binomial 
found by the application of the identity {ai^b\a-^ab\b ) 
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Example 7. Find the rationalising factor of 
^ a-^^b = ^ 

sllSe I + I 

= =a + ^, 

/. — is the required 

rationalising factor. 

Write down menially the rationalising factor of : 

41. ^5-^2. 42. ^4-h^3. 43. ^6-^5. 

44. ^6+ -5^3. 45. ^x-^y. . 46. ^x^^y. 

The rationalising factors of homogeneous binomial surds 
of higher orders can be found by the application of the 
following identities : 

(i) (a — b)(a^~ ^ b = 

for all values of n* 

* 

(ii) (a +. b){a ^~ ^ — a«“ + a»“ ^b^ — • . • + ^ — b^~ — 

when n is even, 2^309 

when n is odd. 

Example 8. Find the rationalising factor 

— ^b — a^ — l^. 

In (x —y){x^ x^y x^y"^ xy^ — y^ ^ 

if we put for x and for y, we get 

(^i — -f- b^ -\-a^ b^'^a^b^ -{- b^) 

IS IS 

= (a^) —(b^) =a^b, 

(a^ b^ -\-a^ b^ b^ b^)^ or 

+ -5^ a‘^b’^-{’^ab^ -\-^b^ is the required’ rationa* 
lising factor. % 

i- 
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Write down mentally the rationalising factor ot . 

47. ' ‘‘8. 

49. 50. ^/3+-/2• 

^Sl. .y3 + .y2. 52. V5 + V3. 

Wample 9. Find the rationalising factor of 1 + V2 + V3. 

1 -1- a/ 2 -i- = { (1 + V2)+ a/3 } . 

Multiplying the expression by (1+ V2)-y3. «« get 
,a+y2) + y 31 K 1 W 2 )-V 3 ) -(W 2 WV 3 ) 

= 2V2. 


Again, multiplying 2^2 by V2i 

2^2x^274 

the rationalising factor is (1+ V2 — v3)v2. 
Find the rationalising (actor of; 


53, 

1_ V2 + y3. 

54. 

55. 

y3-v'2+y5. 

56. 

57. 

3VS-2V3+1- 

56. 


V 3 +V 2 - 1 - 
y^2 -{■ '>/5. 

3 ^ 2 + 2 ^ 3 - 3 j 6 . 


Example 10. Simplify 


_J + t_. 

y3\-^2 3 — V5 

J3-J2 


2-J3 

2 + .v/3 V ^ - 

The expression = >2 _ /3X2 + J3') (V3+ y2XV3-v2) 

4(3 + V 5 ) _ 2 J:^ - V ^2 + 

= 5 + a/2 + a/3- 


. 1 - 



Example U. Simplify V2^-" 

The denominator = V® + V42 + V24 — V'4S-" V3 

' =.y 6 + 2 V 3+2 V 6 — 4 V 3 — V- 

= 3 V 6 - 3 v '3 = 3 V 3 (V 2 '- 1 )' ■ 
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. , . 9 sVsxVs 

:^^efraaion= 3V3(V2-1)~ 57171^) 

73(72+ 1 ) 




72-1 (72 - 1X72 -t- 1) 
-73(72+2) = /3(^2 + l) 


2-1 


Simplify : 
59. 




60. 


r 61. 


1 1 


a 


^ a-\- 's/ — b'^ 


62. 


63. 


64. 


37§+ 712 - 727 - 7 32 
73 _ 75 . . I 

75+1 
276 


“h ' 


2(^3-!) V5-V3 

3V2 _ 4V3 


-h-/3 

a-\- ^ d^ — 


+ 


V3+V6 V6 + V2 


CL— ^ 




a — — 1 — 1 

-f rFl — 1 

66. Find the value of ( 24 - V3)”®-“(2 — 

5. Properties of quadratic surds. 

Theorem I. The square root of a quantity cannot be partly 
rational and partly irrationaL 

y 

For, if possible, let 

; wfiere is a true surd. 

Squaring both sides, we get 
x—a^-^b~\‘2a^b, 

m /A x—a'^ — b 

Hence v^ = — 


2a 




i,e,^ a surd is equal to a rational quantity, which is 
impossible. 
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quantity is partly 
is impossible by 


Theorem II. If x^Jy = a-^^b, where x and a are b^h 

raHonal atid Jy and Jb are true surds, then x -a V-J- 
For, if jr is not equal to a than let x be greater than a 

and be equal to a 4-^. 

(a 4- A) -h a/>' — 

ljy=^ J ^ 

or 

Thus, the square root of a rational 
rational and partly irrational, which 

theorem L y t fu 

Hence ;r = c and consequently — 

. Tell the flaw in the following process ; 

Since 34- ^^25 = 64- 

and 25 = 4. 

Note. It is important to remember that theorem 11 holds 
good only when Jy and Jb are true surds and not mere y m 

surd form, as in the above example. 

The method for finding the square root of 

of the form a + X where Jb is a true surd, '^ase^^ 

theorem II and is illustrated below by means of a fe 

examples. a 

Example I. Find the square root of 31 + 4V^1. 

•Let V(3H-4V^i)= 

Squaring both sides, we &et^ 

31 + 4V2l=a+i + 2Vad 

•. by theorem , II, a + ^ = 21 

and 

a-b=J(a-^b)^-4ab 


(i) 

(ii) 


= V(3r)='-(4v'21)® 





= 25 


4 • * 



By adding (i) and (iii), we get 

2a = 56 or a — 28 

and by substituting the value of a in (i). we get 


A_ Q 


* 

• « 
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y 31+ 4^21 = + y 3 

= 2,.^7 + 

Example 2. Find th e square root of 21 8 a/5 

Let v^21 — 8v'5 = ^a— 

Squaring both sides, we get 

^1 8-%/ ^ ^ ^ * 2^\/ 

• • * * 

* * ■ ■ « 

and 2V^=8 v'S 

• • • « • • 

l>= (a + ^)z — 

= V‘(21)z-(8V5)2 
= V441— 320 

= Vm=ii. ... 



a 


V * * 


(iii) 


From equations (i) and (iii), we get 
<z = 16 and ^=5 

-^21 — 8^5 = a/16 — a/s 

— 4 — a/s. 

Note. In most cases the square root of expressions of 

the form a-^^d can be found by inspection, as illustrated 
below. 

Example 3. Find the square root of 74-2^^10. 

Here, we have to find two numbers which when added 
give 7 and when multiplied give 10, 

They are obviously 2 and 5. 

Thus, V7 + 2V10 = V5+V2. 

EXERCISE 85. 

Find the square root of; 

I. 52 + 14.y3. 2. 17-12^2. 

4. 19+8^3. S. 14-3-v/20. 

7. 43-30^2. 8. 27-10V2. 


3. 

6 

9 


41+ 12 vs. 



87- 
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Find by inspection the square root of : 

10. 7+4V3. II. 8+2^15^ 

13. 12+2^35. M. 21-8^5* 

16. If V(21-6V10)=y;r-Vj, 

and y. 

Example 4. Find the square root of V32 — 

V3f- ^24= V2( Vie- Vi2) 



.*. J (32 — V24) = V2 V(4-2V3). 

Now proceeding as in example 2, we find that 
-y4-2V3= V3-1 


12. 5 -f" 2.V d. 

IS. 8 — 2V^ 
the value of jr 



1 ). 


18. 

20 . 

22 . 


-V24) = V2(V3- 

Find the square root of : 

17. ^ 18 + Vio. 

19. V75+ VtZ 

21. 5.V3-|- 2'\/l8. 

Find the fourth root of : 

23. e8-|-48.V2. 24, 

2S. 28-16V3. 26. 

Examples. Simplify V2(l+ -n/ 3)V(2— V3). 
Extracting the square root of 2 — Vs", we find 

, ''/2 V3=^^^(V3 — 1) 

' _ 1 
.-. the expression= V 2(1 + V3);^(V3-1)=(V3 + 1 ) 


■n/27- V24. 

■\/l28 ^120. 

6V5— Vi75. 

7 — 4-%/ 3. 

124- 32V iJ. 


Simplify 
27 . ~ 


V6 


-V(17 + 12V2). 

29. (3 + V3X V3)V(5+2V6). 

in (^ ~i* 2 V 20}-f- V(^ — 2 V 2 O} 

V(9+2V20)- V(9-2V20y' 


28. 


(V3-1) 
3 — 1 = 2. 

V3 


V( 7 - 4 V 3 )- 
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^ ^ j ^(54-2^6 )+ a/ (5— 2^g) V^(5-{-2v^0)— V^(5— 2>y 5y 
V(5-f-2^6)®V(5— 2^6) a/ (5,+ 2^6)+ ^(5 — 2^g\' 

^ " o i ^ tr 

+ 


7(7+2 VlO) V(8-2V15) V(7+2VF) 
**^33. Evaluate when ^=3+2^2. 

*34. Find the value of - . — \+ 


1 — a/(1 — x) 


when :r= 


_V3 


1 


HinL^^X-\- x~ 
and 


1 I a/3 _ 2 4 - a/ 3 4-f-2V 3 

^ 2 2 4" 


^ • 


--v/( 


4H-2V3.\_v'3 + 1 


)- 


Similarly, \^x— 


and 


>>/ 1 —X '— 


2 

V3-1 


Vs 4 
— or - 


2V3 


2 


] 


^Example 6. Find the square root of 12-1-4^3—4 Vo — 2 

1BL Vl5. 

4 ^2,-^^5-2^\S) = Jx^r Jy-JZ 




Let 

Then squaring both sides, we have 

124-4^3— 4V 5^2Vl5 = ;r4-y4--s'4r2V.5y— 2V.rJ^2V 

/. x-^y-^-z 


= 12 

’ 2V^=4V3 
2V^=:4V£ 

2Vy^=2Vl5 
From (ii) and (iii), we get 

4;r = 16 V 15 ... 

But 2^j/^ = 2Vi5 .*. w, vy. 

From (ii)j >^ = 3, and from (iii), <3r=5. 
A^so ^ +:>; + ^=44,3^5^12. 

V(l2-f4V3 — 4v^5 — 2Vi5) — 24 - V3 


■ * 


yz 

(i> 

(ii) 



2jf=8, or x=4. 


(iv) 

(^) 


VS. 



SURDS 


Find ihe-square root of: 

*35. 6+ V8+ Vl2+ 

*36. io-y^+2Vlo-2yis. 

*37. 9 + 2y3-2V5-2Vi5. 

*38. 15-4V5-4y^+2y30. 

6. Equations involving surds. 

Example I. Solve ~/x+I6 = .yx+2. 

m 

Squaring both sides, we have 

x-i-16=^x-^*4-t-4yx. 

Hence 4yx=12 

^x=3 

*- 

^ = 9 . 

Example 2. Solve ^^^2 + ->/ ^ , 

Squaring both sides, we have 

•^+2+^— 3-1-2.^ (x^ —x—6)~4x~3. 
By transposition. 2^(x^ —x—6)^2x—2 

^2(x-l) 

^(x^ ~x^6)=x^l, ) 

Squaring Jboth sides, we have 

x—6=^x^ ^2x4-1 . 

By transposition, x = 7. 

Example 3. Solve x-i-'^x^ -\~^(4x'^ ~l)=:zJi, 

By transposition, x^ + ^ (4x^ — V)=il ^x. 

Squaring both sides, we have 

x^ + a/ (4x^ — 1 ) = 1 — 2x-{- x^ 

• /. .y(4x^^l)^l-2x. 

Squaring both sides, we have 

^x^ — l = l-^4x4'4x^. 

By transposition, 4x=^2 

•' Jtr= 
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EXERCISE 86. 

Solve the equations : 

1 . J'ix— 2 =4. 

■ 

3. — 

5# X “J“ 

7* 4“!“ 4 — “ 0, 


- r 


2 a •s/ X-\-\ — ^^X—\.* 


4. + 7 = 1 -j- ^ jTa 

6 « V^ 5 (Ar-|- 2 )= 2 + a/Sj*?, 

8 . Vi^ 2_25 = 3 - 4 r. 


9. -s/jir® — ^2_2^, . 


1 

10 . 



a/ 7 ^ — 


21 


a /7 


2 a 


II. ^X'\‘*Ja'\-x — I ^^7 — 4jir=3. 


13. — 3 = ^^^ — 2;ir r 11- 14. -§^Ar4-4=: A?'jr2+5.;c-f25 


15. 0 J X — a/44-^= 



17. A/:*r4-li-V'^— 4 = 3. 

19. a/3^+1 — V^-11 = 2. 


16, a/ 1— ;tr=I 


18. 

20. 


a/ 2;ir-|“l4- a/ 2ir — 7 
a/ 5 jf — 1 = 1-^ ^ 


=4 


-2 


;* 

4-1=1. 


22. a / 2 — ,3;r 4- 5 — vC-^* “ 

23. A/jt :2 _j_ ii^ 4 . 20 - a/;^^ 


-1 = 3. 

24. A/9.r4-l = a/;c^4-1 — ‘a/4^+1. 


2i). a/ 3^ 4" 1 4" 2(a‘ — 0) = a/ 5>c4*‘ 

. 26 . VJ^+V;r +6 = v' 4 ;t+ll. 

Example 4 . Solve V 4 x +9 — V 4 x^ — 7 = 2 . 

I 

If we subtract ( 4 ;tr— 7 ) from ( 4 ;c 4 - 9 ), we get 

( 4 ;r 4 - 9 )— ( 4 .^— 7)= 16 ... ... [Identity.] 

Dividing this identity by the given equation, we get 
( 4 .r 4 - 9 )-( 4 ^- 7 ) 16 ^ 

a/ 4 ;c 4 - 9 -a/ 4 ^^“ 2 

or A/ 4 A: 4 - 94 -A/ 4 jt:— 7=8 ... [Equivalent equation.] 


SECTIONAL REVISION V 
Test Papers 
PAPER 1 

1 I. (i) Prove in full (a) (b) {3x^y = Slx^, 

(ii) Write in shorter form (a) 2,700,000, 

- ; . , {^) 2-3 X 2-3x2*3x1,000,000. 

(iii) Simplify (a) x^xl. (b) x°xx. 

2. Find by expansion the approximate value of 

(i) (1-0001)4. (ii) (1*004)®. 

3. Expand (i) (3^ +2(7)4, (ii) {^p — Zqy. 

4. Find the values of a and b for which x* — Zx'^ 
-^rax^rb may be a perfect square, 

5. Find the square root of 57 — 28-v/2. 

6. Solve the equations 9 j:— v + .\ 

43y +2 _ lQ2x I 

r I 

• PAPER 2 

1. Express the following facts without using the index 
notation : 

(i) the velocity of light is 30*02 x per second ; 

(ii) the distance of a star named L Centuri is *26 x 10 ' ^ 
miles : 

(iii) 30 X 104 2-4 ^ iqs ^72 x 10^. 

2 2 

2. (i) Compare the values of f(3^)^l and 3^ 

(ii) Write down the values of (1)°, (1)““*, ( — 1)“®. 

( - 1 )“^. 

3. lta^ = m, ay = 7t and shew that^ya = l. 

4. Simplify (1 +jv)® — (1 — ;c)®. 

5. Find the square root of 31 — I2v^3^ 

6. Solve the equations (i) (V® 

(ii) 5^-i.3^-2=5. 


378 


MATRICULATION ALGEBRA 



PAPER 3 


Express the following facts without using negative 
indices ; 


(i) the mass of an atom of. hydrogen is l*6xl0“*^gr., 
(i*) the diameter of an atom of oxygen is 3x10“® cm.; 
.. (iii) the wave length of yellow light is 27 x 10“® inches. 

2. If a = 3 and ^ = 2^ write down the values of: ’ 

(i) (ii) (iii) (iv) 

Find the co-efficient of in the expansion of 

' (x4-iy (x^2)K 


4. Find the square root of 5V5-h Vl20. 


d. 


j, a c e ^ 

It ^ shew that each 


6. Solve 1 - 1 = -y E 

PAPER 4 

1. Write down the values of : 

(0 2-^ (ii) 3-2. (iii) (^)-2 .(^) 

2. (a) If le-*" =1, find x. 

• 3 0 1 

(d) If 10 =2 approximately, solve the equations: 

^ (i) 10^ =200; (ii) 5-^ =10. 

3. Rupee one with compound interest @ 5% per annum 
after 12 years amounts to Rs. (l-f-*05)*^. 

Calculate the value of the amount to 3 places of decimals. 

4. Simplify 

^2+ V2+ ^2- yf- 

5. Solve the equations : 

(i) Jx->r 9 = 1 + Vx^. 

(>0 \/x+ \/ ‘ix+^l+16x=l+ yx. 

6. Eliminate x and y from the equations : 

,1 ,1a 1 

^ V XV ^ 


3 f 9 
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I. If a=s 



PAPER 5 

e-l ^ , 

——1 , express; m terms of e. 

tf +1 l+a 


2. Simplify (i) V(2+V3)-V(2-V3). 

/**\ a/ 5 3 ^ 

00 7 >o- ^ ';= • 

V (9 - 4 Vi) 

2. Find the square root oix^ -H A + 6(ar- -) + 7. 

4, Find the cube root of 

^ 3^5 _ 3^4 _ 1 2^3 6a-2 4- 1 2^: - 8. 

5. Solve the equations i 

(i) 44- VSjtr— lc=5. 

ax ~ 1 . ^ ax — 1 

= 4 


0*0 / 

' ^axJr\ 2 

6. Eliminate x^ y and z from the equations: 

4“ = ayz^ (z 4- (x 4- y)^ = cxy. 

^ PAPER 6 

1. Write down the values of : 

(i) (81)i (ii) (81)1-25^ (iii) ^324, (iv) (100)- 1*5 

2. (i) Multiply x^ -{-x^y^ -\-y^ by x^ —x^y^-\-y“ ^ 

i-yi 

3. Find the square root of ; 

9 4- 3a '4- 2:>/ 4- ^xy 4- ^x^ 4- ^y^, 

4. Solve the equations, (i) — 

(ii) ■yr\~v+-yi^x=^2. 

5. (i) Rationalise the denominator of ^ 


(ii) Divide x—y by^x^ — y 


(ii) Simplify 7 




V 5 + y 34 - 2 * 
^3 V 5 ‘ 


6. 


2(v' 5-V3) (V54-1) 2(V3^iy 
Eliminate from = and = 

^ A A 


25 


0 
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^ PAPER 7 

1. (i) One factor of a+A is + write down the other, 
(ii) Find the continued product of 

2. Expand (i) (ii) ( 1 — at)®, 

1 x^ 

3. Find the square root of x^ ’^l+2X‘j~x^ ^ + 


4. Solve the equations (i) V x-\-2-^ 'J x^2— 

_ Va :+2 

a /^'‘ 4 - 34 ’ a / 

^ v';?+ 3 ^ 

5. (i) Evaluate .J^(17 — 12^2) correct up to .3 decimal 
places. 



(ii) Simplify 



Eliminate x from x ^’\ — 5 — and x -\ — = ^. 

X 


% 


PAPER 8 

4 

1. Draw the graph of 2^ from ;r=:— 2 to ;v=-f 2 and 
read on it the approximate value of 2 ‘®. 

2 . Solve the equations , 5*^ = 5^^ ) 

52x-y4-l . 62^-W^=:6>* f 

}. Expand (i) {x-^aY^ (ii) (at— a)®. 

4. Find the square root of — 12.r® -|- 29x^ — 30jf + 25. 

22 rt-fi — 

5. Simplify 3 z„+i _ 2 „+i - • 

Eliminate a: and y from the equations : 

a = — — ;r, ^ ^ — v and 4* y ® 1 • 

;r y 


6 . 


/ 


♦CHAPTER XX 

i V 

QUADRATIC EQUATIONS, PROBLEMS AND 

GRAPHS 

I. Such statements of equality as 

3x^ = 12 
3x^—3x=0 

# 

2jr(^-2)=(2-,rXl-x)+5 

are e^an’ons and not identities because they are not true 
for all values of jr, e.g,, none of them is true for x^l. 

When all the terms are transposed to the left-hand side, 
these equations read 

3;r2-12 = 0 
3;c^ — 3x=0 
x^-x-7 = 0. 

£ach of them involves the square of the variable x but 
no higher power and is called a Quadratic Equation in x. 
The general form of a quadratic equation is 

ax'^ -\-bx+c~0 

where a, b and c are independent of x. 

When there is no term in x^ as in 3x‘^ — 12 =0, the equation 
is called a pure quadratic ; when there is a term in as in 

?x^~‘3x=0 or x^~x~-7=0, the equation is called an 

adfected quadratic. 

m 

' , Solution of Pure Quadratic 

2. Illustrative examples : 

Example 1. Solve the equation 7x^^63, 

Dividing both sides by 7» = 

Taking the square root of each side, we have 

Ar= i3. 

For when ;r=:-|-3 or — 3, 7x^^7 (±3)^=63. 

This Chapter is not included in the Punjab syllabus. 

m 

f 

r 
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Note. Since the square root of U seems necessary 

to write the answer as ±;*?=±3; but on analysis, we find that it 

leads to 

(i) -]-;e=+3,(ii) +* = -3, (Hi) + (iv) — ^=-3, 

out oi which (i) and (iv) give the satne solution vtz,, x = ^3 

x~ — 3. 


tf 


. and (ii) ,, (iii) 

Example 2. Solve the equation 5(;t:— 3)® = 180. 

Dividing both sides by 5, we have 

(^*—3)^ = 36. ; ' : 

Taking the square root of both sides, we have 

3=i6 

i.e. x—3 = + 6, 

and X — 3=— 6, x= — 3. 

a 

the two roots are “1-9 and —3. 

Example 3. Solve the equ^ion (2x — 20.^ -1-73. 

Simplifying the left-hand side, we have'tiic^ 

^x^ — 20x4*25 — 20x4“ 7o. 

By transposition, 4x® — x2= — 20x4“73-f 20x — 25, 

3x^ = 48. 

• * 

Dividing both sides by 3. x^t=16. 

Taking the square root of both sides, 

x= ±4. 

1 , 1 _ 4 

Example 4. Solve the equaUon 

Simplifying the left-hand side, we have 

I — x-hl4-^_ 4 




1 — 

2 


or 


2 


H-x^ 

4 

14 “^- 


1 — X 

Dividing both sides by 2, we have 

1 2 

i+x*‘ 

^ o- • 

By cross-multiplication, we get 

1 -t-x^ a:2 — 2x^. 
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By transposition. 3x^ ^l 

or = J . 

Taking: the square root of both sides, 

EXERCISE 88. 

Solve the following equations : 


1. 


2. 

10-2x^ = ix^. 

3. 

(jtr-5)* = 25. 

4. 

(:r4-l)*=2j:-f-S. 

5. 

(:r — 2)(;c — 5) = 1 5 — 7;t , 

6. 

(2x-3)(x—l) = 12-5x. 

7. 

ax^ 

b ~b' 

8. 

1 

ISjc* - 7x® =20+3jr*. 

9. 

8a-2-|-11=5;>:24-14. 

10. 

29 — 10;c2 = 83-16;e2. 

n. 

2j; 2 17 - 5(^2 - 2) = 3(x* +5) - 12. 

12 . 

j:* + 7_^2-1S 
jr2-S 

13. 

4 _ 4 _1 

x-3 x+3 3‘ 

14. 

;r2-l , \-Zx'‘ 

3 

15. 

1 + 1 _ 6__ , 
l + ;«r^l-a: 1+x^ 

16. 

-^+ ^- = 1. 
a-\-x a~x 

* 

17. 

12(|-+1 ^*=108. 


Solution by 

Factorisation 

3. 

The solution of adfected quadratic equations depends 


on the principle that if ax^ = 0, then either fl = 0, or ^=0. 

Example 1. Solve the equation (x-{-2)(x—3)^0. 

Since the product of two factors (x-\-2^ and (at— 3) is 
equal to zero, either x-\-2~0t or — 3 = 0. 

If x-\-2 =0, ;c = — 2 ; if .X — 3 =0, -f-3. 

the required roots are — 2 and -|-3. 

For when ;t'= — 2, we have ( — 2 4 - 2 )( — 2 — 3) = 0x — 5 = 0 
and when ;c=3, (3-i-2)(3 — 3) = 5 x0=0. 

Example 2. Solve the equation 2;r+5=3:i:^. 

Reducing it to the standard form ax^-^dx-]-c =0^ we have 
by transposition 3:^2 — 2;t — 5 = 0, 
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Factorising 5)=0 ^ 

whence — 0 or 3;c — 5=0 

the required roots are — 1 and -f"S* 

Verification. (1) When 3x^ — 2X— 5 

■N o . =3.(_1)2_2(-1)-5 

= 34-2 — 5=0. 

(2) When 3;r^ — 2;r — 5 

= 3.(^)2-2.4-5 

= 25_10_5 = o. 

3 3 

** 

9 / 3 \ 

Example 3. Solve the equation “ =15^1 ~ — y* 

Multiplying both sides by x, we have 

■ — x^ — 9=15x- 


fife 


-45. 
15jr+ 36 = 0. 


By transposition 

Factorising 12 )(a'~ 3) =0, 

. ^ * 

whence x — 12 =0, or x — 3 = 0. 

the required roots are 4-13 and 4-3, which can be 
verified by substitution. 

Example 4. Find the equation whose roots are4'7 and — .*'. 
The factor corresponding to the root -|-7 is .x — 7, 

11 11 1, .1 1, — 5isx'-f-5. 

Hence (a - 7)(A-f 5) = 0, or jr* — — 35 = 0 is the required 

equation. 

EXERCISE 89. 

Write down* the roots of the following equations; 


I. 

3. 

5. 

7. 

9. 

11. 


(.;r-4)(jr-6)=0. 
(x-5)(jr+7) = 0. 
(l-;r)(3-x) = 0. 
(x^a)(x-}- d)~0. 
(6x — 1X5.t4‘2) =:0. 


2. (A-4-4)(.v-f-6)=0. 

4. (jr-t-8)(A: — 9)=0. 

6. (2 — x)(5+a') = 0. 

8. (2a--3X3;>-'-4) = 0 
10 * ^ 0 * 

12. x(.v-(-5) = 0. 


Vv 
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13. (a:-1-4)^=0. 14. .(3a: — 7)2=0. 

15. (3X'^d)^ = 0, 16. {ax — ^)2 = 0. 

17. { a:— (/>4-<7) )^=0. 18. (a: — (/)-i-(7) } { } =0. 


Solve the following equations : 


19. a:2 — 9a; 4- 14 = 0. 

21. a: 2 — jtr— > 12 =0. 

23. 27-l-12A:-hAr2=0. 
25. 6 ^ 24-6 = ISat. 

27. a: 2 — 5Ar^-36. 

29. 8a: 2 -f- 3 = 14 a;. 


20. .r 2 -h 10 a: + 24^0. 
22. 1 + 7a:4-12a:2=0. 
24* S.sj*' -^4-^ *“ 1 =0. 

26. 3x^ + 3 = l0x. 

28. 16x* - 1 SSat = 10. 

30. S(3jr* - 4) =44 a-. 


Frame the equations whose roots are : 


31. 7,-3. 32. ±4. 33. +a,-6. 

34. — 12, -f-15. 35. tn-\-n, tn — n. 


Note- In solving equations it is important to note the 
following two principles : 

* 

‘ (i) When both sides of an equation are squared or 
multiplied by an expression containing the variable, new or 
extraneous roots are introduced into it. For example, 
when a;— .5=0, only. 


If we take the square of a: = 4-5, we get a;2 = 4-25. 

Taking the square root of both sides, we have 

a:=± 5 . 

The original root is -|-5, and “5 is the extraneous root, 
introduced by squaring both sides of the equation. 

Again, if we multiply both sides of equation a;= 4-5 by 
J?— 3» we gel 

; ‘ ' '' '' • a:(a:— 3) = 4-5(a: — 3). ' * 

^ By transposition, a:(a:— 3 )— 5 (a;~ 3 )= 0 , 

or ... ' (a:— 3 )(a;— 5 )= 0 . 

Hence, the two roots are +3 and 4-5, out of which 4-3 is 
extraneous and introduced by multiplying both sides of 
+5by Af-3. , . . 


X 
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(ii) If both sides of an equation are divided by an expres- 
sion containing the variabSe, we lose some toots, the number 
of such roots is the same as the degree of that expression. 
For example, let us suppose . 

(5x-i-2)(3x-4)=(5x-i-2)(4x-3). ' ‘ 

Dividing both sides of the equation by 5x-\-2, we have 
3x^^ = ^x — 3 or:r= — 1. 


If instead of dividing both sides by 5;t4-2, we transpose 
all the terms to the left-hand side, we get 

^ < (5^-|-2)(3^'-4)-(5;r-i-2X4A'“3)=0 

or (5;r+2) { (3a: -4)- (4^- 3) } =0 

or - , X5^+2)(-^-l) = 0^ 
or - (5A:-f-2X-^-hl) = 0 . 
either (5a: 4-2) =0 and a:= — 
or ("^4” ^) ^ and x 1 * 

the two roots are — § and— 1. 

' Thus by dividing both sides of the original equation by 
5a: 4-2, we lose the root a: ~ 




, * ' Method of Completing the Square .. . -T 

4. The method of completing the square is very important 
as it enables us to solve quadratic equations which cannot be 
easily done by the method of factorisation. 

The method is illustrated in the following jexam pies. 

Example 1. Solve the equation at^ — S^=I8. ' • ' - 

« 

Completing the square by adding to each ^ido the Square 
of half the co-efficient of Xj we have 

or (a: — - 
Taking the square root of both sides, we have - 

(X h )=±.| . - 

a;— . ' -- 

A the required roots are +6, —3. •• . 
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Example 2. Solve the equation 6x^~\-7x — 20=::0. 

By transposition, 6x ^ -f 7x-= 20. 

Making the co-efhcient of x^ unity by dividing both sides 
by 6, we have 

Adding the square of half the co-efficient ot x to each 
side,^^., we have 

Taking the square root of both sides, we have 

Hence the required roots are — 

ft 

. 

EXERCISE 90. ' 

Solve the following equations by completing the square : 

« 


1. 

:v^—4x=4S. 

2. 

x^ — 6x — 65 = 0. 

3. 

3x‘ + 13x-30. 

4. 

6jr2-13;c+6=0. 

S. 

8;«:*_14ar-9 = 0. 

6. 

12 = 0 

7. 

Sx^—2x—3 = 0. 

8. 

4;«r*-48;»r-2S = 0. 

9. 

3x2—Slx+216=0. 

10. 

ax^--dx—c=0. 



Method of Solving by Formula 

5. The method of completing the square, when applied to 
the general form ax^-\-ifX’\’C~0t gives us a well-known 
formula for finding the roots of the quadratic equation. 

ax^ -\- dx c = 0 > 

Dividing the equation by a, we get 

a a 


2 I ^ 

a a 
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b \ ^ b'^ — ^€LC 


2a I 




b a/^2 — Aac 
—2a 


x=. 


— ^rfc — 4ar 

2a 


This formula should be stated in words and committed to 
memory. 

Example. Solve the equation Sx^ — 3lx 30 = 0 by the 
formula. 

If the given equation is put in the general form ax^-\-bx-{- 


r = 0 


X ~ 


rt = 4-5, — 31, c= 30. and 

6 ± 31±V(-31)2-4. 5. 30 


2a 2.5 

31±V961-600 31+^361 


10 


10 


31-±19 

10 


— s ^ 

— Ot y. 


EXERCISE 91. 

4 

Solve the following equations by the formula; 

3^:2 _2;r- 1=0 


I. 3;t:2 — 5;t: - 2 = 0. 

3. 3x^ — 7-r 4-2 = 0. 

5. 4;r2 — 65;r 4-126 = 0. 


= +.-l-=3. 


, 5-;*: ■ 8-;r 

9 — 23^ + 12 = 0. 

II. X“^px = 2{x-{-p), 


2. 


4. 12:r2-17;t:4-6=0. 

10^4*11^^""* 

X 

8. 7.^2 4-17x4-6=0, 

1 0. 15x2 4 - 2px — 8^2 — 

12. — 1) = (^2 _^2W, ‘ • 


QUADRATIC PROBLEMS 

■■ 

6. PROBLEMS INVOLVINQ QUADRATIC EQUATIONS 

Since a quadratic equation has always two roots, the 
problems involving quadratic equations give us two different 
solutions. The student has to verify to see which of the two 
roots satisfies the particular problem. 

Generally one of the two solutions will satisfy the given 
problem and the other solution will satisfy a similar problem, 
if properly interpreted. 

Example 1. Find two consecutive even numbers such that 
the sum of their squares is 100. 

Let and be the two consecutive even numbers. 

A'2-h(x-h2)2=100 
.*. 100 

2-r2-f-4^_96 = 0 

— 48 = 0 

(;tr -f- 8 )( jc — 6 ) = 0 

Hence the roots are —8 and -f-6. 

Veriticatio7t, (1) When x— —8, x-\~2~ —6 and 

(_8)2+(-6)«=100. 

* (2) When +6, jr-h2 = -f-8 and 

(+6)2+(+8)2=100. 

Example 2. The perimeter of a rectangle is 54 ft- and its 
area is 180 sq. ft. Find its length and breadth. 

Since the perimeter = 54 ft., .% its semi-perimeler=2 7 ft 

Let the length be x ft. the breadth = (2 7 - .r) ft., 

and the area = .*^ (27— .r) sq. ft. 

x{21 — :»:) = 180 
or —2 7x -1-180 = 0 

...... .. . ... (:«:^15)(;t:-12) = 0 

Hence the roots are 15 and 12. 
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l^eriftcaHon. (1) When the length is 15, breadth = 27 15 

= 12 and the area=: 15 x 12 = 180.v 

tSi*! (2) When the length is 12, breadth = 27 — 12 

= 15 and the area = 12 x 15 = 180. 



Example 3. AB is a straight line whose length is a units. 



P 


P B 


A 


AB.PB=AP^ 

a{a^x)=iX^ 
-\^ax — =0 


or 



— a-±,a^ 5 


2 


2 


Hence the two roots are J(V 5 — l)fl and — 5-[-l)a. -/‘^ 
The positive value of x corresponas to the point P of 


internal division. 


The negative value of x corresponds to th^ point P of 
external division. 


EXERCISE 92 


1 . Find a number which is equal to three times its square. 

’ 2. The sum of a number and its reciprocal is 
^Find it. 

3. The sum of the squares of two consecutive numbers 
. fs 365. Find them. 

4. The. product of two consecutive even numbers exceeds 
their sum by 142. Find them. 

5. The sum of the squares of two consecutive odd num* 
bers is 290. Find them. 

6. Two numbers differ by 7 apd their reciproc^s differ 
by Find them. 
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7 . The area of a rectangle is 255 sq. ft. If its length be 
diminished by 1 and breadth increased by 1, it becomes a 
square. Find its dimensions. 

8. A straight line AB is a units in length, find a point 
P in it such that 

(i) AP’^ z=2 A B. PB: (ii) AP^ = 2 PB^. 

(iii) AP. PB^3 PB^. (iv) 2 AP. PB==ii AB)^, 

9. The area of a rectangle is 240 sq. ft. and its diagonal 
is 26 ft. Find its sides. 

10 . The area of a right-angled triangle is 240 sq. ft. and 
its hypotenuse is 34 ft. Find its sides. 

11. The area of a rectangle is equal to the area of a square 
whose side is 12 ft. longer than the breadth of the rectangle. 
If the length of the rectangle be increased by 25 ft. and the 
breadth diminished by 6 ft, its area remains unaltered. Find 

its dimensions. 

12 . A cyclist rode 132 miles in a number of hours which 
was less by 1 than the number of miles he rode per hour. 
Find the number of hours he rode. 

13. A cyclist rode 75 miles at a uniform rate. If he had 
gone 3 miles per hour slower, he would have taken one hour 
and 15 minutes more. What was his rate ? 

14. A lawn is of rectangular shape. Its length is 24 yds. 
and breadth 16 yds. A path of uniform width whose area is 
equal to that of the lawn, goes round it. Find the width of 

the path, 

15. The hypotenuse of a right-angled triangle is less than 
the sum of the other si.des by 8 ft. and its area is 120 sq. ft. 
Find its sides. 

16 . If a cyclist had gone 3 miles per hour faster, he would 
have taken 1 hour and 20 minutes less to ride 80 miles. 
Whattime did he take? 


V 
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17. The circumference of one wheel is 4 ft. more than that 
of another. If the larger wheel makes 220 revolutions less 
in a mile^an the smaller, find the circumference of each 
wheeL : 

18. " The front wheel of a carriage makes 60 revolutions 
more than the hind wheel in going 1,080 ft. If the circum- 
ference of the front wheel be increased hy 2 ft., it will make 
15 revolutions more than the hind wheel. Find the circum- 
ference of each wheel. 

19. The length, breadth and height of a rectangular room 
are in the ratio of 8:6:5; if each of the dimensions be 
increased by a foot, the area of its four walls would be 1,408 
sq. ft. Find the dimensions of the room*. 

20. A battalion of soldiers is formed into a solid square. 
If the number of soldiers be reduced by 16, it can be formed 
into a hollow square 6 deep, having in the front 16 soldiers 

j- 

more than before. What is the number of soldiers? 

7. Graphs of Quadratic Functions and Equations. 

# 

Example |. Graphs of y— 

Tabulating the values of x and the corresponding values 
of y in we have 



0 

±1 

±2 

±3 

±4 

• ■ * 

y = 

0 

1 

4 

9 

16 

4 ] 

4 


If we plot these points to the scale 5mm» as unit for 
abscissae and 4mm, as unit for ordinates and join these 
points, we get the annexed upper graph, (p 3y3). 
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we read y = 3*25 approxi- 
mately, 

/. (1*8)^ =3*25 approxi- 

mately. 


Again, at the point where 
we read x=±Z‘S 
approximately. 

Hence y^ = ±2-8 
approximately. 


Draw the graph oty^—x^ 
with the same origin and 
axes as for and notice 

that this graph is exactly like the graph of y^x"^ but lies 
just below it and appears to be i^s image in x-axis. 


It is important to note that for any two equal atid 

opposite values of Xt the y 

corresponding values of y are 
equal and positive* Conse- 
quently the graph lies entire- 
ly above the ;r-axis and is 
symmetrical with respect to 
the y-axis. ** 


As X increases indefi- 
nitely, y also increases in- 
definitely but more rapidly 
than x> 

From this graph we can 
read off approximately the 
values of squares and square 
roots. For example, where / 

J«r=l-8. ^ 
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r fe \ 


. Bach of these graphs is a curve known as parabola* 

Ex, Draw the graph of y~2x^ and show that it is 
csymmetrical with respect to the y-axis, lies throughout above 
the Jir-axis and extends up to infinity. 

Example 2. Graph of the function 2x^ — 5x — 3, \ 

Let y represent the value of the functions, or 

y = 2jr^ — Ssr— 3. 

Then we have to trace the graph of the equation 

y — — 5x— 3 . 

We tabulate the values of x and the corresponding values 
of y as below : ' 




X — 


2x2 = 


— 5x— 3 = 


y or 

2x®-5x-3= 


0 


0 


-3 


-3 


-8 


-6 


8 


18 


-13 


32 


-18 


0 


23 


8 




4 15 


• « « 


‘ If we plot these points 
taking 5 small units 
as unit for abscissae and 
one small unit as unit for 
ordinates and join these 
points according to their 
general trend, we get the 3^ 
annexed graph. 

In shape, this curve is 
similar to the curve in 



example 1, but is differently placed with respect to the 


axes 
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Try to answer the following questions ; 

1. What are the values of when a: =1*5, 2*5, —*5 —1*5? 

2. For what value of x is the value of y least ? 

3. What is the least value of y ? 

4. For what value of a: is y equal to zero ? 

5. Read the co-ordinates of points P and Q where the 
graph crosses the ^r-axis. 

6. Can you use the graph to solve 2;^^ — 3 = 0 ? 

7. For what values of x do we have 2;r^ — 5:r— 3 = 6? 


Example 3 Solve graphically the equation 

2x2_5x — 3=0 ... (1) 

First Method. Draw the graph of y = 2x'^ --Sx~3 ... (2) 

as in example 2. 

To^ solve the equation (1) we have to find the values ot x 
which make 2x:^*-5x“3 equal to zero, values of x which 
make y=0. 


Now when y = 0, the graph of (2) crosses the jc-axis at the 
points P and Q. 

The values of x at these points are 3 and — 

Hence the roots of (1) are 3 and — 

Or, the roots of equation (1) are the abscissae of points 
where the graph of (2) crosses the x-axis. 

Second Method. The equation Zx’^ — 5x — 3 = 0 is the 
same as the equation 2x^ = 5x-l-3. 

Equate each side of the equation to y, 
then y = 2x^ and y = 5;r4-3. 

Draw the graphs of y = 2x^ . ... ... (1) 

and y = 5x:+3 ... ... (2) 


For (1) when 


For (2) when 


xr= 

0 

1 

2 

3 

4 


-1 

-2 

- • # 

y = 

0 

2 

8 

18 

32 

« * • 

2 

8 


X' = 

0 

1 

4 

* • « 

A'' 

<< 

9 

m 

y = 

3 

8 - 

23 

• * • 
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* t 

These graphs are drawn below to the same scale, takings 
5 small units as unit of abscissae and one small unit as unit 
of ordinates. 


1 


The graphs inter* 
sect at points P and 
Q. The value of x at 
the point P = OM=3, 
when x~3, we 
have 2x‘^=Sx-\-3. 

Similarly, the value 
of X at Q~ ON — ' 
i,€,i when x— we. 
have 2x'^=Sx+3, 

f Hence the solu- 
tions of the equation 
are 3 and — 4 . 

In other words, the abscissae of the points of intersec. 
tion of the graphs of y=2K^ and y=:5.¥4*3 are the roots 
of the equation 2x^=5jr4-3. 



Third Method, Another method which is simpler depends 
upon the use of the graph ot as illustrated below: 

To solve graphically 2.^2 — 5;t:— 3=0, 

let ••• ••• 

’ then 2^ — Sx — 3=0 ... (2) 


For (1) when 


For (2) when 


x~ 

0 

± 1 

± 2 

± 3 

it 4 


y = 

0 

1 

4 

9 

16 

* V * 


x= 

1 

3 

« ft • 

y = 

4 

9 

1 N. 

* « ft 


X 
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t 



These graphs are drawn below to the same scale, taking 



1 cm. as unit of abscissae and J cm. as unit of ordinates. 
The graphs intersect at points P and 


Measuring the abscissae of and O, we obtain 3 and —A 
as the two roots of the equation. 

These three methods being general are applicable in all 
cases. 


The third method is more convenient as it employs the 
graph of no matter what quadratic we wish to 

solve. 
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EXERCISE 93. 

1. Draw to as large a scale as possible the graph of 
between x—O and jc=4 and read from it the approximate 
values of 

(i) (1-4)2, (ii) (2-^*, s (iii) (3-2)2. 

(iv) ^3, (v) 'J T-3y (vi) -,/l3-5. 

2. Draw the graphs of 

(i) y = 3x'^, (ii) (iii) 3y=x'^, (iv) 

3. Draw the graph of (i) y 2 =x, (ii) j»? = — x to the same 
scale and the same axes. 

4. Draw neatly the graphs of y—x"^ and ^x to the 
same scale and the same axes. Read carefully the co- 
ordinates of the common points. 

5. Solve graphically each of the following equations : 

(i) x^-\rX—6 = 0. fii) x^^4:X-\-3 = 0, 

(iii) 3 + 7;tr + 2jtr2 = 0. 

6. Draw the graph of and use it in solving the 

following equations : 

(i) — 5 ;c+ 6 = 0, (ii) 2jr2-|-5;i;_3=;0, 

(ii) -\r^x—3~0» 

7. Draw the graph of the function 2x^-\~5x and use it in 
finding the roots of 4“5 jc— 3 = 0. . 

8. Draw the graphs of y=x^ and 3y~h^x~-4=0 to the 
same scale and the same axes and use them in finding out 
the roots of 3x^ 

9. Draw the graphs of y^Sx^ and 10;i:4-8 to the same 
scale and the same axes and use them in finding the roots 
of 3:r2-10A:-8 = 0. 

10. A stone is projected vertically upwards. Its height 

h ft. above the point of projection, after I seconds is given 
by A = 96^ — 16/^. 

Draw a graph showing the relation between k and t. 
From the graph, (i) find t when A = 128, (ii) find h when i=3. 


CHAPTER XXI 


REMAINDER THEOREM AND ITS 

APPLICATION 

1. Remainder Theorem. When an expression in x is 
divided by another expression of the form x-\~p^ ordinarily 
we find the remainder by actual division. Now, we propose 
to find the remainder, in such cases, without actual division. 

Example 1. Let 2x^-{-3x-\-5 be the dividend. x-\-2 the 
divisor, Q the quotient and R the remainder, then, by the 
identity, 

dividend “ divisor x quotient -f- remainder, 

2) X !^“f~ R == 2x^ -f- 3x-\~ 5 ... ... ^i) 

Since (i) is an identity and is true for any value of x^ 
therefore it is true when x — — 2. 

Thus, (-2-f-2)xi2+^=2(-2)24-3(-2)4-5 
or OxQ’\^R=‘S — 6-f-5 

or R — 1, 

[Verify the result by actual division.] 

Example 2. Let 2x'^ -\-3x be the dividend, ;rr"2 the 
diVdsor, Q the quotient and R the remainder. 

then. (x — 2) X Q~\~R 2x^~^3x-^S ... (ii^ 

As (ii) is true for any value of x, therefore it is true 
when x=2. 

Thus, (2-2)x e+^ = 2(2)2-|-3(2)-h5 
or Ox = 

or /?= 19. 

[Verify the result by actual division.] 
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Example 3. Let ax^ -\-bx^ -\-cx-^d be the dividend, x^,p 
the divisor, Q the quotient and R the remainder, 

then, {x-^p)QJ^R=ax^^bx"-^r<^x-^d ... (iii) 

Since (iii) is true for all values of x^ therefore it is true 
when x=-p. 

Thus, P)Q-\-R^a{py ^b{pY +c(P)-{'d, 

or 0 R =cip^-^bp^ -\-cPj^d, 

or R^ap^+bp^-\-cp^d, 

[Verify the result by actual division.] 

If the above dividend is to be divided by x-\~p, 

then {x-\-p)Q-^R~ax^-\^bx^-{-cx-\~d ... (iv) 

p 

Since (iv) is true for all values of x, therefore it is true 
when x= —p. 

Thus, ( — P+/>)Q+/^ = a(—p)^~^b{ — p)^-{‘C{^p)-^d, 
or 0-\-R = a(^ — A)^+^( — — P)'{~d, 

[Simplify this result* and verify it by actual division.] 

From these examples we deduce the following theorem : 

m 

Theorem. When an expression in x is the dividend and 
x^izp the divisor : the remainder R is obtained by substituting 
for X in the expressio7i^ 

This is known as the Remainder Theorem. 

Note. It is useful to note that in (i) if :tr + 2=*0 we get R, simi- 
larly, if in (ii), (iii) and (iv) we put respectively 2 = 0, x-p~^ 
and x-^p — Of we get R. 

2. Factor Theorem. 

Example 4. Prove that x~-l, x-{~lj ;r— 2 are the factors of 
2x* — 5x^ -\~5x — 2, 

(i) When x—l is the divisor, 

. /? = 2(+1)<-S(+1)3+S(+1)-2 

= 2-5+5-2 = 0. 
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<% 

4 

Since in this case the remainder is 0, • 

x— \ is a factor of the given expression. 

(ii) When is the divisor, 

= 2-f-5-5-2 = 0. 

Since in this case the remainder is 0, 

x-\-l is a factor of the given expression. 

(iii) When :r— 2 is the divisor 

R = 2(+2)4 ^ 5(+2)3+5(+2) - 2 
= 32^40-1-10— 2==0. 

Since in this case the remainder is 0, 

^+2 is a factor of the given expression. 

We see from these examples that 

if an expression in x is reduced to zero on substituting' 
(qp^) for X, then (xziip') is a factor of the expression. 

This is known as the Factor Theorem. 

In several cases, the two rules deduced from this theorem, 
as given below, will-be found useful : — 

Rule 1. x—\ is a factor of an expression hi x^ if the sum 

of the co-efficienis of terms containing x plus the term contahi- 
ing no X be equal to zero. 

Take for instance, ax^ -^rbx^ ’^‘Cx'^ ■\~dx-\-e. 

The remainder when it is divided by x — 1 is 
a b c -\-d’ \ e — a’^b-^c-\-d-\-e 

=the sum of the co-efficients. 

If this is zero, then x — 1 is a factor of 
-^dx~\^c. 

Rule 2. x-\-l is a factor of an expressioji^ if the sums of 

the co-ef ficients of the alternate terms be equals provided the 
terms are properly arranged and no term is missing. . 


402 


MATRICULATION ALGEBRA 
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[Term containing: no x is supposed to contain 
Take for instance, ax^ -\-dx-\-e. 

; The remainder when it is divided by x-\~\ is 

This will be zero, if a-{-c-\-e—b-\-d ; 

i.e, if the sum of the co-efficients of 1st. third and fiftk 
terms ~ the sum of the co-efficients of 2nd and fourth terms. 


Example 5. Resolve into factors —^x"^ -\-\2x — 1 . 

The sum of the co-efficients = 1 — 64 - 12 — 7 = 0; 

by rule 1. x—\ is a factor of the expression. 

□ 

Proceeding as in Type XII, 

x^-Qx^ ^\Zx-l^ x^{x-\)-^x{x- l)+7{x^l) 

= (;r — 1 ){x^ — 5x-\-‘ 7). 


Example 6. Resolve into factors x^ -\-Sx^-i-‘19x-{-12. 

Here, the sum of the co-efficients of the 1st and third 
terms = 1-1-19 = 20, and the sum of the co-efficients of the 
2nd and the fourth terms =84-12 = 20 ; 

/. by rule 2, ^tr-f-l is a factor of the exnression. 

Proceeding as in Type XII, 

' ^Sx^+1Sx+12=^x^(x+1)+7x{x+T)+12(x+1) 

= (^4- 1 ){x^ +7x+ 121 

I’ 

As x^^7xA-12 can be factorised into (;i:4-3X^+4), 

... 3 4, 4, 19jt:4- 12 = (x+ 1X^4- 3X^+4) . 

Example 7. Resolve into factors x^ -\-x^ — 3x^ — 2.r4-3. 

When the missing term in the form of 0,x^ is added, the 
expression 4- — 3x^ — 2x4-3 and the sum of the 
Co-efficients of the 1st, 3rd and 5th terms =14-1 — 2 = 0, 
whereas the sum of the co-efficients of the 2nd, 4th and 
6th terms =6 — 343=0. 

As these sums are equal, x4-l is a factor of the expires^ 


Sion. 
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Pr 9 ceeding as in Type XII, 

Sx(^x~^ -j- 1 ) 

= (x + 2x^ — 5x-\-3). 

Again, as the sum of the co-efficients of x^ ~x^~\-2x^ — 5x 
-1- 3 is 0, 

/. x^l is a factor of x^ —x^ + 2x^ — 5x-^3, 

x^ ~~x^ -]-2x^ ~-5x-\-3-=x^(x—l)-r2x(x~l)—3(x — 1) 

==(^-1X^^ + 2x-3). 

Again, as the sum of the co-efficients of^^+2jr— 3 is 0. 
A x—1 is a factor of x^-\‘2x—3» 

A x^-\-2x—3 = x^{x~l)-\-x(x — l)-{~3(x—l) 

= (jtr — l)(x^-{‘X~{‘3). 

Since 4-3 cannot be factorised 

A atS +x^ -^3x^-2x+3 = (x+ 1)(x - l)(x ~ IXx^ 4- ;!r4- 3). 

EXERCISE 94. 

By the Remainder Theorem, find the remainder when 

1. — 5^^4-6;r — 3 is divided by x — l, 

2. — 3^^4“4^ ~1 is divided by x-^2. 

3. —2x^-{-5x—3 is divided by 

4. 5x^--x^~\-3x—^ is divided by x-]-m. 

5. 2x^ -^-Ix^a — x^a^-l-llxa^ —6a^ is divided by ^4-2^r. 

Prove that : 

6. X — 1 is a factor of — 3;r^4--^^4-3jr — 2. 

7. ;ir4-2 and x~3 are the factors of — 3^* — 4;f-l-12. 

3. x-~2 and x-^4: are the factors of 2;r^ 4- 7;^^ — 10;t — 24. 

9. (fl4-^) and (d-\-c) are the factors of (a-\-6-^cy^a^ 

\Hint. Substitute in the expression — b tor a in the first 
case and — c for b in the second .case.] 
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iO. a is a factor of {a^b+cy — {c+a — by 

~(b-\~a — \Hint. a = (a — 0).} 

Resolve into factors using the above two rules : 


II. 

x^+jc^+x-3. 

12. 

—6x^ 

13. 

Ar3-f-9j(r2 + 23j(r+15. 

U. 

2x^ -{-x'^ -^x—S. 

15. 

‘Ix^ -\-3x‘^ -^x -]-2. 

Id. 

2x*-\.3x^-[.2x^-3x-^. 

17. 

x*-i-2x^-5x^4.2. - 

18. 

x*-x^-[.7x-^5. 

19. 

X* -i-x^ -7x^ — x-^Q. 

20. 

2x* -x^- 8;«r2-t-ll;i:_4. 


Example 8. For what value of- m will x — 2 be a factor of 
— 5x^ -h ?nx-\-m ? 


X — 2 will be a factor of the given expression 

if (2)3- 5(2)2 H-w(2)4-w=0 

or if — 12^-3»^=0 

or if 772 = 4. 

21. For what value of is x^ ~(p-^2)x-}~6 exactly 
divisible by x — ^ ? 

22. Find the condition that ax^ -^bx^ -{^cx-^-d may be 
exactly divisible by x—1, 

23. Find the value of a. b for which x^ 6 mav be a 

factor of ;*:3-^;t:2_^^_6. 

24. VVhat number must be added to 5x^ — 7x^-\-6 so that 
t.he result may be divisible by ;r-l-3 ? 

25. If x^ —4ax -- 19 a^~-~b is exactly divisible by x 7a^ 

prove that b = 2a^. 

2d. The- expression px^ -^2x^-3 and x^-fox^^ leave 
^e same remainder when they are divided by -r-2. Find 
the value, of p. ^ 

Let us consider the relation between the algebraic sum of 

the co-efiicients of a given expression and that of the co- 
efficients of its factors. 
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' ' Taking the continued product of any number of binomial 
expressions,- say (2:?; 4- 3), (7:r— 4), (3;r— 1), we get 

4- 25x- - 49;^;4* 4 - 3X7;t - 4)(3 a:- 1 

Since it is an identity, it is true for all values of :r and 
therefore it is true when x = l. 

Putting = l in the identity, we get the algebraic sum of 
the co-efficients of the expressions and the algebraic sum of 
the co-efficients of each of its factors as shown below: 

25.(1)2 _ 49( 1) 4- 1 2 =(2.1 -h 3)(7.1 - 4)(3a - 1) 

or 424*25 — 49 4"12 = (2 4“3)(7 — 4)(3 1). 

Obviously (424-25 — 49 4-12) or 30 is exactly divisible by 
each of (24-3), (7 — 4), (3-1). z.e., the algebraic sum of the 
co-efficients of the given expression is exactly divisible by 
the algebraic sum of the co-efficients of each of its factors. 

Tims, we deduce the following rule : — 

Rule 3. The algebraic sum of the cc-efficients of each 
factor of an expression is a factor of the algebraic sum of its 
cc-cfficiezifs* 

Obviously the converse of this rule does not hold good for, 
in above example if we reverse the order of the co-efficients 
in the binomials we get {3x-^2\ (4r— 7) and(l-3;r); the 
sum of the co-efficients of each of these is a factor of the sum 
of the co-cfficients of the original expression but none of them 

is its factor. 

Therefore rule 3 is a sure test of the rejection of impossible 
factors and not a sure test of the selection of the real factors. 
Thus its importance lies in the simplification of the process 
of selection, as illustrated in the next two examples. 

Example 9, Factorise 3 — 5;r^—5jf— 6. 

As the expression is of the 3rd degree, it can have either 
three linear factors or one linear and one quadratic ; Le.j if 
must have a linear factor. 
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As the first term of the expression is the first term of 
the linear factor is x. 

As the last term of the expression is —6, the last term of 
the line ar f actor may be one of 

^1, -1, +2, -2, +3, -3. +6. -6. 

Or the linear trial factors could be 
(x+l), (x-1), (x+2), (x-2), (j;+3), (x-3), (x+6) or 
(x— 6). 

Since, in this case, neither rule 1 holds good nor rule 2, 
therefore (x+l) or (jr — 1) cannot be a factor of the 
expression, 

Again, the sum of the co-efficients of the Expression is 

1_5 — 5„6=— 15. ^ r 

v/hereas the sum of the co-efficients of x-\r.2 is 3 and it is a 
factor of 15, therefore x~{~2 may be a factor of the expression : 
the sum of the co-efficients of x — 2 is — 1 and it is a factor 
of 15, therefore x—2 may be a factor of the expression ; the 
sum of the co-efficients of ^+3, x—3^ x-\S is 4, —2, 7 
respectively and none of them is a factor of 15, therefore 
none of x-^3, x—3^ x+6 can be a factor of the expression; 
the sum of the co-efficients of x~6 is — 5 and it is a factor 
of 15, thefore x—6 may be a factor of the expression. 

Hence x+2, x^2,xS are the only binomials left for trial. 

Substituting —2 or +2 iov x in the given expression, we 
find that it does not vanish, but on substituting 6 for jt, we 
see that it vanishes. 

x~6 is one of the factors. 

The given expression can be put as 

x%x — 6)+x(x— 6) -f- (^ - 6) = (a: — 6){x^ +x+ 1). 

As x^+x+1 cannot be further factorised. 

+ A* “1- 1 ) are the required factors. 

Example 10 . Factorise 3^^ —5 Ifir— 40. 

Since, in this case, rules 1, 2 do not hold good. 

(-^+1) is not a factor of this expression. 


REMAINDER THEOREM 


407 


As the last term of the expression is —40, the last term of 
the linear factor (if any) would be 2,4, 5, 8, 10 or 20, 

Hence the possible trial factors are 
Jt-h2, ;ir — 2, ;i:-t-4, ^ — 4, x-\-5, x— 5, ^+8, a:— 8, 

X — 10 , jt:-|- 20 , ;i?— 20 . 

The sum of the cc-efficients of the expression 
^3^4_57_18— 40= — 108. 

The sum of the co-efficients of the trial factors is respect- 
ively 3, — 1, 4-5, — 3, 4~®» — 4“ 21 and 
-19. 

As 5, 9,-7, 11, 21 and —19 are not the factors of 108, wv 
reject x4-4, ji:4-8, x—S, x+lO, x-\-20 and 20. 

On substituting —2 or 4-2 for x in the given expression, 
we find that it does not vanish, therefore we reject x-j~2 and 

V 

x~~2 as well. 

On substituting 4- 4 for at in the given expression, we find 

that it vanishes. 

/. x—^ is one of its factors. 


Hence 3^4~4.:c^ — — 18;r — 40 

= 3^3 (;f - 4) -h 16^2 (ji: - 4) 4- - 4) 4- 10(x— 4) 

= {;t- - 4) (3^ 3 ^ 4- 7 4- 1 0) . 

If we substitute —5 for x in 3 ^ 1 :^ 4 - 16 x 24 . 7:^4- 10, it 
vanishes. 


,*. 3x^ ’\~lx-\^\.0 = 3x^(x-\~S)-\~x{x-^S')-\'2{x-]^5) 

= {x+S){2x^+x+2) 

Since 3x2 4-x4-2 cannot be further factorised 

(x— 4X-^-h5)(3x2 4 -x 4-2) are the required factors. 

* 

Factorise : 


27. -\-3x'^ — lOx —2i. 

29. 6;r=»+;r®— 19a;+6. 
31. — 39;t:+70. 

53. x^-5xi-12. 


28. x^—5x^—2x+24:. 

30. x^ — 19x — 30. 

32. x^—x‘+12. 

34. X* — 2;r* — 20x^ ■\-39x -{■ 3& 
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3 S, 'Prove that (d+c) (c+a) d) is a factor of 

(a -1-^ +<:)** — a” — and (d — c) (c ^ a)(a — d) is a factor of 

(^ — c)”-f.(c— c)”+(a— ^)" where n is an odd number. 

[Hint, Substitute —c for b and put ^-l“«r = 0.] 


3. Divisibility of x-^a. # 

(i) When x^ — a* is divided by x~a, the remainder is 

— is always divisible by x~-a 

(ii) When x^ — a'* is divided by x-\-a, the remainder is 

(-aT-a" and is equal to 0 or —-2a”. according as n is even 
or odd. 

— a" is divisible by x-\-a only when n is eve^t. 
b (iii) When is divided by x-\~a^ the remainder is 

and is equal to 0 or 2a”, according as 7 i is odd 

or even, 

is divisible by x-\-a only when n is odd, 

(iv) When ;c”-l-a” is divided by x — a, the remainder is 

>«” I 0-.« 

a -|-a =2a - 

X** -|-a” is never divisible by x— a. 


Example 1, Shew that 10” — 1 is always divisible by 9, 

Since x” — a” is always divisible-by jr— a, 
by putting x‘=10 and a = l, we find that 

10“— 1" is always divisible by 10—1. 


or 10”— 1 is always divisible by 9. 

D o- Tf Sx^-^21y^ 

Example 2, Simplify —77 7; — . 

2 x 4- 3y 

Since x'“-f a” is divisible by xr+a when n is odd 
. 8;r»+27y3_(2;rr+(3y)3 , r-.t 

•• ^i+3y 2;»r+3y - =(2^)^" (2^J(3y)-K3y) 


= 4jr^ — 6xy~\~dy^, 
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Example 3. 


Simplify 


x-\- 2y 


Since is divisible by x-^a when n is odd. 

. x^±^ ^ (xf+(2y)^ 

•^+2y x-\-2y 

=x^ ^x^(2y)-\-x^(2y)^ — x{2y)^ +(2y)'^ 
= x^ — 2x^y^^^y^ — 8xy^-i-16y^, 


EXERCISE 95, 

Shew that 

1. 9” — 1 is always divisible by 8. 

2. ^ is tiever divisible by 9. 

3. 10” — ! is divisible by 11 when n is even. 

4. lO^H-l is divisible by 11 when n is odd. 

5. 4^” — 3^” is always divisible by 37. 

6. is always divisible by 63. 

7. 178 „ 58 is divisible by 6 and IL 

Write down by inspeclion the quotient of : 


8. (8ff^— A;8)-i-(2a— XT). 

9. 

(a® +64^*)-!-(«+4^). 

10. 

(64a^-^x^)-h(2a-{~x). 

11. 

(27m3 -l)-h(3m-l). 

12. 

(x^ — 256y^}-s-(x— 4y). 

13. 


14. 

(32a^^d^)^(2a+d). 





*CH AFTER XXII 

INTEGRAL FUNCTION, HOMOGENEITY, 
SYMMETRY, CYCLIC ORDER, INDETERMI 

NATE CO EFFICIENTS 

1. Variables and constants. Let us consider the 
variation in the value of: 

2^^ 3^ 4-5 ... ... ... (i) 

and 3x^ 

If in expression (i) ^=1, its value =10 

if f, ,, ,1 ,1 =19 

if f , ,, ,, p ~~ 3, ,, ,, 32* 

Thus, the value of expression (i) varies as the value oi 
p varies — p is the variable in this expression. 

Similarly, the value of expression (ii) varies as the value of 
X varies — is the variable. 

In each of these expressions, only one letter occurs. 

Now, let us consider the expression -\‘abx-Vl)^, 

Here, three letters x occur. If the value of this 

expression is supposed to depend upon the value of a only, 
then a is the variable and the letters x^ b are non-variables 
or constants. If its value is supposed to depend upon x or by 
then ^ or ^ is the variable and the remaining letters are the 
constants. 

It is usual to take x, y, 0, as variables and by £ as 
constants. 

2. Function. An algebraical expression which contains x 
as the variable is called a function of x, and is denoted as 

t 

{{x)y F{x)y <b{x)y &c. If it contains x and y both as the 
variables, it is called a function of x and y and is denoted as 
f{Xyy)y F(x,y)y etc. 




' • This chapter is meant for the brighter section of the class, as an 
extra assignment. 
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For instance, 7 jg a function of x and may 

be denoted by / and 3x^ -i-4xy-t2y^ is a function of x 
and y and may be denoted by /(x, y). 

A function is said to be integral when none of the 
variables appears in any denominator, and it is said to be 
fractional if the variables occur in its denominators. Thus ;r, 
y, ^ being the variables and«, r, t/, &c., being the constants, 

ax^ -|- ^y^ + -f c^xy + ^X3 -1- /y^ 

, x^ , y^ , , xy ,x^ yz , 

and — H— t+t’H — are integral functions, 

a b c ab be ac 

* d h 

and —i-Vbx4’C and ax^ H ^ -f cz^ + dxyz are fractional 

functions. ' 

A function is said to be rational if it contains no roots 
of the variables and irrational if it contains roots of the 
variables; for instance, ax'^ 4-2bxy-Vcy’^ is rational and 

ax^’^b 'J xy-^cy is irrational. 

In this chapter we shall consider only the rational integral 
functions. 


It is important to note that if in a . particular discussion 
/ {x) stands for a particular expression, say, 3;r^— 
then / (y) would stand for 3y* — 4y-l-5, 


f{P) 

/ ( — 7n') 

/<!) 

/(O) 

/ (b-r 1 ) 


tl 


>> 


II 


If 


>1 


It 


If 


fl 


II 


l] 


IJ 


II 


11 


tl 


II 


3A^-4fi+5, 

3(— 4(- »/) + 5, 
S.li'-O + S, 
30.2-4.0+5, 
3(;>+l)2-4(^ + l) + 5. 


Example I. If f (x) — x^ — 3x^+3x— 1, find the value of 
(i)/(-;r),(ii) /(/>-!). ■ ' 

(i) Putting— ;r for x in the given expression, we have 
/(-x)=={-x)3-3(-x)^ + 3(-x)-l. 

= —x^ — 3x^ — 3x—\. 


27 
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Putting (^—1) for x in the given expression, we have 
— 3/>^-j-3^ — 1 — 3(^^ — 2p-^V)-\-3p 3 1 

= p3-^3p'^-\-3p-l-3p^^6p — 3~^3p-3-l 

12/> — 8. 


3. Degree of Function. The degree or dimension of 
an integral function is the same as the degree of the highest 
term in it. 

‘ Thus, the degree of — 5:*:® -l-4:r— 7x^ + 8 is 6, 
and the degree of ax'^-Vcibx'^ -\-c^x^^ is 5, if x is the 
variable." ^ ^KH 

■ Functions of the second and third degree are also 

called quadratic and cubic functions respectively. Thus 
ax'^’\-hxy'>rcy^ and ax^-\-by^-\-cx’^y’)rdxy^ are respectively 
the quadratic and cubic functions of x^ y. 

Taking a^y as the co-efficients, the general 

expressions in Xy of various degrees, are as follows : 

1st degree a ... [2 terms.] 

2nd degree + a ••• — [3 terms.] 

3rd degree **: [4 terms.] 


and of the degree is ' 

+ •h...+a„-2 

f. V *■ ^ f.r ^ \ “h ^ 1 terms.] 

Similarly, the general expression in Xy y of various degrees 


are as follows: 


1st degree qX a ^y a ^ ... [3 terms.] 

2nd degree aQX^~\’a^xy-{-a 2 y^ + (^ 3 X+a^y+a ^,,,[6 terms.] 

3rd degree + a j + a + a 3^® + a 4;r^ -h s^+ ^6^^ 

••• •• [10 t^rnis.] 

_ - — - V ^ * 
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Thus, a complete general expression of any degree should 
contain all the terms of the given degree, together with all 
the terms of lower degrees. 

If we multiply a function of the 3rd degree, say 

by a function of the 2nd degree, say pQpc’^ 
^p^x^P^y the product would evidently be of the 5th degree. 

Similarly, if we multiply a function of the w'* degree 
by a function of the degree, the product would be of the 

degree. 

Again, if we divide a function of the 4th degree, say 
x^-i-x^y^-j-y^f by a function of the 2nd degree, say 
x^-i-xy-}-y^, the quotient is evidently of the 2nd degree. 

Similarly, if we divide a function of the degree by a 
function of the degree, the quotient would evidently be 
of the degree. , These relations may be put in the 

form of the following law : 

Law of Degree. The degree of the product of two 
integral functions is the sum of the degrees of the functions 
and the degree of the quotient of two integral functions is 
the difference of their degrees. 

4. Method of Detached Co-efficients. When two inte- 
gral functions of the same variables are to be multiplied 
together or one is to be divided by another, the process may 
be abbreviated, by taking the following steps, "which are 
based upon the law of degree : 

1. Supply the missing terms (if any), by affixing a zero 
to each of such terms as its co-efficient. 

2. Arrange the integral tunctions in descending or 
ascending powers of the variable, 

3. After removing the variable, do the process of multi- 
plication or division as usual. 

• , 4. To the terms of the product or the quotient thus got, 

affix the variable with proper degree, bearing in mihd the 

■ 

law of degree, n- 
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Example 2. Multiply by 4^+2. 

The first expression when cort)pleted=;*^^+0^^+3^— !• 
As both the expressions are already arranged in descending 
pov/ers of we take their co-efficients in the given order. 

14 - 04 - 3-1 
1 — 4 


1 + 



3-1 
4 _i 0 -12 4- 4 

4- 2 4" 0 "I" ^ — 


t 





m: 1-4 + 5-13+10-2 

" ' ^ As the given expressions are of the 3rd and 2nd degrees 
respectively, their product must be of the 5th degree, 
the product = 1 ^ —4x^+5;tr^ —13:^;^ +10^ — 2. 



Example 3. Divide ^‘* + 9;r^ + 81 by ;r^+ 3x^+9. 

The dividend when completed'=x:*+0xr^+9x'2 +0^ + 81 
Taking the co-efficients in order, we have 


1+34-9\1 + 0 + 9 + 0 +81/1-3+9 
yi + 3 + 9 V 


3 + 0+0 
3-9 -27 


4 ^ 
* « 


+ 9 +27+81 
+ 9 +27+81 

Ic ♦ ^ 

As the" dividend and the divisor are of the 4th and 2nd 
degrees respectively, the quotient must be of the 2nd degree, 
quotient = XT® — 3;i:+ 9. 

The method employed in these * examples is called the 
^method of detached co-efficients* 


. EXERCISE 96. 

« 

1. Write down a general expression in x of the 8tB 
degree* , • ■ m • . v 

2* Write down a general estpression in y of the 4th 
degree. ^ 
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Taking y, ^ as the variables, state which of the follow- 
ing expressions are : 

(i) integral and rational, 

(ii) integral and irrational, 

(hi) fractional and rational, 

(iv) fractional and irrational. 


*5* X -{- 






4 . 

X c 








pJx^-\-qx, 






ax — x^ 
c ^x 


If f{x):=3x‘^ — ^-\-S, find the value of 
(i)/(l). (ii)/(2). (iii)/(^l), (iv)/(0), (V) 2/(^), 

(vi)3/(-yt), (vii) /(w-hl). 

If f{x)^2x^ -{-3x+l^ find the value of 

(i) /(2)-/(l), (ii) /(l)+/(0), (hi) 

lif{x) = ax’^-\-bx-\~c, find the value of {[^x + 1)— {{x — 1) 


If I{x)^ 


2x-^ 1 

2T^1* 


find the value of 3/(2) — 2/(0). 


Multiply, using the method of detached co-efficients : 

13 . x^ — 3.»r+2 by 2x^-l-x~~3. • 

U. — 2:r2-f^-f.3 by — 3;c-f-4. 

15. x^--5x~t-3 hy 2x^ ~-3x-l-l. 

16. ' — 2jt2 -f-3 by 2 a:^ — 4;r — 3. 

17. 5x^ — 2x—l by 3x^ -i-x^ -i-h 

• 18. Sx"^ —3x^ ~^2x^-i-4x~i-l by x^ ~ 2x^ -i-x-~l. 

19. e.t^+AT^-l by 2.r4-3;ir2 4-4. 

20. ix^ — ^x^y-i- .iy^ by ^x — 2y, 

21 . *4.r^ + *3.tr;' — - *2^“ by *5.^^— -2^:^ + ’5y“. 

22 . Expand, using detached co-efficients : 

(x^ + 2x -h 1 )(a- 3 - 3.r -t- 1 )(2x^ 4-x^ + 3). 

23 . Multiply (2jr — 3)(3jr+2)(A' — a) and find the value of a 
for which the co*efficient of x^ vanishes. 
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Divide, using the method of detached co-efiicients : 


% 


24. — 2;if— by —4^. 

25. llx'^ 4-48 - 12x -h 30x* - by 2x - 4 -h 3^:*. 

26. 1— 5;c'4-9:i;^ — by 1 — 2;tr4-;c®. 


mT' "27. 8;i:^ — 1 by 4^^ + 2;»; 4- 1. 

f ZS. lby;r4-l* 

.A -* 

.1.29. Find the -expression ol:. the 4th degree which 
multiplied 6y ;v^4'^^H--^4-l gives x'^ ~\-x as the 

product. ; 

1 . 

5. Homogeneous expression. An expression is said to 
be homogeneous when ail its terms are of the same degree. 
Thus, 

-\-3xy is a homogeneous expression of the 2nd 
degree in x and y. 

—y^ -\- 2 ‘^ — 2xy-\-3x2^y2 is a homogeneous expression 
of the 2nd degree in x, y and 2 , 

‘ ax^ -^-dy^ —dxy 2 is a homogeneous expression of the 
3rd degree in x, y and 2 . ' 


Complete Homogeneous Expression 

r 5x^-\-^x^y -^3xy^-{‘y^ is a homogeneous expression of the 
- 3rd degree in x and y and is complete in itself, for no term 

' is missing; whereas 5x^ -\-3xy^-\-y^ is also a homogeneous 

^ « 

? ' expression of the 3rd degree in x and y but is incomplete, for 
a term of the type x^y is missing. It can be made complete 
^ f hy inserting -{-Ox^y in it. The insertion of -\-0x^y docs 
not change its value, for Ox^y—0, • 

' ^ Similarly, any incomplete expression can be put id the 

form as a complete expression by inserting the missing terms 
with zero as the co-efficient of each of such terms. 

*, Type. Let us examine the forms of terms in a few 
complete homogeneous expressions in x and y : 
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t * • 




(i) 

(iO 

(iii) 

(iv) 
(V) 


nQX-{-a^y 

qa:^ + « 1 ;c^ y -f a ^ ^ ^ 4 ^ 

+ -l-«4.:t^;'‘* +«s>'^ 

and. classify the terms in each, according to Uie forms or 

types. • 

In the first expression the terms are of o?ic type only, 

In the 2nd expression the terras are of iwo types, i,e,^ 
and a^xy. 

In the 3rd expression the terms are of two types, z.e,t ^qX^ 
and aiX^y* 

In the 4th expression the terms are of t^rce types, z,e.t ce^z ' , 
tz^x^y and a^x^y^. 

In the 5th expression the terms are of three types, i.c.^ 
a^x^y and a^x^y^. . 

if in these expressions the terms of the same type i e 
grouped together, we have 

(ciQX‘\-a-^y) ... ... ... (i) 

+ — ••• — 00 

— — (”0 

(c7QX^-i-a^y^)-l-(a^x^y i-ajXy^)-ha2X^y^ ^ ... ^(iv) 

(o^x^-i-asy^)-i-(aiX'^y-i-a 4 Xy^) + (o 2 X^y^--}~ajX-y^)... (v) 

Thus, the best way of writing down a homogeneous 
expression is first to think out all the possible types and 
then to write down all the terms in each type. 

'Exaitiple 1. Write down a homogeneous expression of the 
3rd degree in x, y and jg. 

The types of terms in the required expression are : 

(i) ax^, (ii) hx^y, (iii) cxys. 

the required expression is * 

(a^x^-^-a^y^ + 'hCa^x^y -h -I- -f- 

-1- ^yS^x 4- ^Q^^y) + a^xyz. 
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6. ^Absoiyte Symmetry. Just as in Geometry, a sym- 
metrical figure is one in which all points on one side of 
the axis of symmetry have corresponding points on the 
other side, or if the points on one side be interchanged with 
the corresponding points on the other side, the figure 
remains unaltered, so in Algebra, a symmetrical expression, 
with ‘^respect to. a pair of letters in it, is one which remains 
unaltered if those two letters be interchanged, c.g. 
2x ^ is symmetrical with respect to and y, for 


when X and y are interchanged, the resulting expression 
2y'^ -\-2yx -^2x’^ is equal to the original expression. 

Such a symmetry is known as absolute symmetry. 

The expression 2x‘^ ‘\-2y’^-\-22‘^ A'2>xy -\-2>xz->r2>yz is sym- 
metrical with respect to {Xy y)> (y, z) and (Zy x), for it remains 
unaltered when (i) Xy y are interchanged, (ii) y, ^ are inter- 
changed and (iii) when a, x are interchanged. 

The expression 2x^ -h2y^ -hSz^ -{-3xy-i-7xzi-7yz As sym- 
metrical with respect to (Xy y) but not with respect to (jtr, 
and (y, z)y for if we interchange x and y, its value remains 
unaltered, but its value is altered when x and a or y and 2 
are interchanged. 

Ex. Think out the condition which will make the above 
cxprjsssion symmetrical 

(i) with respect to Xy z\ 

(ii) with respect to y, z. 

Let us consider the expressions : 

(i^x -(- I y ... ... (i^ 

ay^x‘^y-\-a.^xv* — ••• ... (ii) 

a^x^y^-\-a^x-y^ ... ... ... (iii) 

Expression (i) will be symmetrical with respect to at, y 

if «o=^i * 

Expression (ii) will be symmetrical with respect to Xy y 
if — ^3* 

Expression (iii) will be "symmetrical vrith resnect to at, y 
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Consequently, ^ i y^) + 

-J-(ZgA:^y^) will be symmetrical, with respect to x\ y if the terms 
of the type have equal co-efficients, the terras of the 
type x^y have equal co-efficients and the tenns of the typo 
x^y'^ have equal co-efficients. 

Law- In a symmetrical expression all the terms of the 
same type must have equal co-efficients. 

Let us consider the sum, the difference, the product and 
the of symmetrical expressions. 

Take the following 4 expressions, which are symmetrical 
with respect to x, y\ 


x-\-y ... 
x’^ -Y xy -Yy"^ 
x'^ ^xyYy"^ 
x^ Y x'^y^ Yy^ 
and apply the test 


O') 


... ... ... ... \ *) 

... ... ... ... 

... ... ... . ... (iv) 

of symmetry on the results we get by adding 


(i) and (ii), (i) and (iii), (i) and (iv), (ii) and (iii), (ii) and (iv), 
(iii) arid (iv) ; 

by subtracting (i) from (ii), (i) from (iii), (i) from (iv), (ii) from 
(iii), (ii) from (iv) and (iii) from (iv) ; 

by multiplying (i) and (ii), (i) and (iii), (f)and (iv), (ii) and (iii), 

(ii) and (iv), (iii) and (iv) ; 

and by dividing (iv) by (ii) and (i.v) by (iii). 

From the examination of the above results, we establish 
the following law : 

Law. The sum, the difference, the product and the 
quotient of two symmetrical expressions are symmetrical. 

7. Cyclic Order. ' In this figure, the letters a, b, c, are 
so arranged round the circumference of a 
circle that if we start from a and go round 
the circumference in the direction of the 
arrows, we meet with b and after b with c 
and after c with a, and so on. Such an 
arrangement of letters' is said to be cyclic. 
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^ Let us consider the arrangement of terms in the follow^ 
ing expressions: 


“h “h "h ^)t 

a^{b — c)-\‘b'^(c — d)-\-c^(^a — b'). 

In these expressions, if in the first terms a be replaced 
by b^ b hy c and c by a, we get the second terms; if in the 
second terms b be replaced by c.c by a and a by b, we get 
the third terms: if in the third terms c be replaced by a, 

u by b and b by r, we get the first terms. Such expressions 
are said to be written in cyclic order. 

An expression is said to be written in cyclic order when 
each term in it can be derived from the preceding term by 

changing the first letter into the second, the second into the 
third and the third into the first. 

Example 2. Write a{c^ - b^) b{a^ ~ c^) + db"^ - a^) in cyclic 
order. 

' The first factors of the terms, z>., a, b, c are already in 
cyclic order, but the second factors are not. 

Arranging the second factors of the terms in cyclic order; 
we — — - a^)—c{a^ — b^) 

Example 3. Write down the cyclic expression in a, b,c whose 

first term is — ~ 

a{b^c) 

Putting b for a, c for b and a for c, we get 


as the second term. 


get 


b{c — a) 

Putting, in the second term, c for b, a for c and b for a, we 
c 


c{a — b) 


as the third term. 


the expression = 


a 


+ 


"h 


a{b — c) b{c—a) €{a — b) 

8. Sigma Notation. Whenever an expression consists 
of the sum of terms of the same type, it is quite easy to 


r • ■ 


^ * 


c • 
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derive all the terms from the first term, as illustrated in 
example 3. Such an expression can be put in an abbreviated 
form by prefixing the Greek letter S (Sigma) to the first term. 
The symbol "S stands for the sum ol the tertns of the same type^ 
Thus, with variables b, 

^ a means + 

means + 

51 o.b means ab -V bc-^ca , 

51 («^-b ob) means -f ab)-V{b^ -Ybc) -k {c'^ 

3 51 means ?>{ob -V be ea)^ 

and 2 51 ^^ — 3 ab means 2{a‘^ b'^ -{•c‘^) — 3{ab-\~hc -{-ca), 

9. Cyclic Symmetry. Let us examine the nature of the 
expression a^{b~€)-Yb'^{€ —a)-\-c%a-~b). At first sight it 
looks as if it were absolutely symmetrical with respect to the 
letters (a, 6), (^, c) and (f, a) but on interchanging a, b, we get 
the expression 

, b\a~ c)^a^{c — b)-\-c'^(b~-a) 

which ^a^{b ~c) — b‘^{€ — a) — b). 

Thus, this expression differs from the original expression, 
in having each ot its terms preceded by a negative sign 
instead of a positive sign ; hence the original expression does 
not possess absolute symmetry. However, it possesses a certain 
kind of symmetry which is known as the cyclic symmetry. 
Even such a symmetry is of great importance, as it helps us 
in deriving unknown results from one which is known, as 
illustrated in the next example. 

Example 4. Simplify by the cyclic symmetry 
{a-Yb — 2c)(a -h e — b) -j- (b -h e — 2a)(b -i-a — c)^ (c+ a — 2b) 

(e-i-b — a). 

By actual multiplication, ' 

(a-f~b — 2e)(a-t-e — b) — a^ — b^ — — ac-)^ 3bc- 

By cyclic symmetry, 

(^4" ^ — 2a )(^ + a — c) = f 2 _ 2^2 — baA~ 3r« 

and (d'-f-fl — 2 ^)(r-|-^ — a)=f 2 _fl 2 _ 2^2 

/. the expression = —2{a^-\-b^-\'C^)')r2{ab-\-acA~bc) 

= — 2 51 ^ 2 ^ 4“ 2 % ab. 


— 
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EXERCISE 97. 


Taking x, y, 2 as variables state which of the functions 
given below are 

(i) homogeneous but not symmetrical, 

(ii) symmetrical but not homogeneous, 

(iii) homogeneous and symmetrical, 

(iv) neither homogeneous nor symmetrical. 

In cases (ii) and (iii), tell also whether the symmetry Js 
absolute or cyclic : 

I. (x^-y)^. 2. (x-yy, 

(x — y)(x y — 6). 4. x^ — 2x^y~\-2xy^-\- y^^. 

5. x^ -V ax'^y -rbxy'^ -\-y^ .(>, (x^ -\-y“)(x^ — y^), 

7. x^ + y^ — 3xyz. 8. 2(x^ y^)-\- 5xy'{-a(x~\-y). 

9. x^ + 3x^y’\-3xy^ —y^. \0. x^ y^ — a(xy-\- yz-\-zx). 

11. x^ -i-y^-i-2^ — 2(x-i-y~^z). 

12. xy(x—y)-{-yz(y — z)-i-zx(z — x). 

13. Write down all the possible /y^es of terms in a com- 
plete homogeneous expression of the 5th degree in x and y. 

14. Write down all the possible types of terms in a com- 
plete homogeneous expression of the 4th degree in x, y and z. 

15. Write down a homogeneous and symmetrical expres- 
sion of the 4th degree in x^ y and a, using a, b, c, &c. 
co-efficients. 

16. Construct a homogeneous and symmetrical expression 
of the 2nd degree in x and y, which shall be equal to 16 

when x = l and y ^ 2, and which shall be equal to 4 when 
^ = 2andy=s— 1. 


17, Construct a homogeneous and symmetrical expression 
of the 3rd degree in x and y, which shall be equal to 10 when 
x=l and y = l, and equal to 36 when jf=2 and y = l. 

Write down all the types of terms in the following expres- 
sions, a, bi c being the variables and x being constant: 

18. '%{x-^a){x^b). 19. ^{x-aXb-a){c^a), 


10. 2(x -h a X-^‘ + — ^ )■ 




■z 


{a'\-b) 

ab 


21 . 
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^(^a—b\a—c) , {a^b'){a—c){x--a) 

Simplify the following expressions by the method of 
cyclic symmetry : 

24. (x-{- b){x + > 1 - {x-)rc){x-^ a)-\r{x-\-a ){x -\- b). 

25. (rt -f — cXb — r)-\-{b-Vc—a)(c—a)-\-{c-\-a~ b){a — b), 

26. (x-\-b-\-cXx-{-b—c)-^{x-\-c-j-a){x-tc — a) 

{x Cl -|- b')(^x -i~ Cl b), 

27. (a~ b)(x+^X^ + b)-{-(b — cXx-ir b)(x + c) 

(C’-a^x -f c){x -h a). 

28. ^{x y)(x + 2 ). 29. t.{x -^y)(x- 2 ), 

30. '^xy{x — y)(x~2), 31. ^(ci-\- b — c)^. 

Under what conditions will the following expressions 
be symmetrical : 

32. (i) 7x^ -\-ay^ i-bz^ — 3xy-{'Cy2-\-(l2X, 

(ii) 4x^ -{~l>y^ ~2x^y-^gxy^^ 

(iii) 2x'^ H- my^ — nz^ + Ix'^yz— py'^zx^rQz^xy. 

Without actual multiplication, state why the following 

■* « 

relations are wrong : 

33. (a\b){a^ — ab-\~b“)^ —b^ . 

34. = — 

35. {a b c){^a^ ~ — bc~ac) 

= {a^ + b^ — 2ab - 2bc--2ca). 

36. (jf- -j_3;r2y-h)/3^ 

37. (x^-{~y^)(x-\-y)—x'^-\-x^y-{-3xy^-\-y'^. 

38. {x-{-y + 2 )(x^ -{- y^ 2 ^) = (x^ y^ z^ + xy xz zy), 

39. (x-\-yXx^ -\-xy\-y^)^x^ + 3xy-{-3xy^-\-y*. 

Principle of Indeterminate Co.efficients. 


Let us compare the nature of relation in the following 
examples 

... (i) 


« • • 


X 3 8 ^ 

2;c-l = 7 


• • • 


• • 



hK;' matriculation algebra 
(2x-i)+(3x-2) = 5x-6 ... 

E (^ + I)(;c-l)=j»r2-l ... 


X ^ 1 



(i) is true for x^5 and for no other value of x, 

(ii) is true for x—^ and for no other value of x^ 

^ (iii) is true for any value of x^ say 0, 1, 2, 3, 4, 5, 6, Stc. 

(iy) is true for a7iy value of Xy say 0, 1, 2, 3^ 4, 5, 6, &c, 

(v) is true for any value of x^ say 0, 1, 2, 3. 4, 5, 6, &c. 

(i) and (ii) are equations, for they are true for definite 
values of x, 

(iii), (iv) and (v) are identities, for they are true for any 
value of X. 

Def. An identity is true for ariy value of the variable or 
variables. 

Symbol ^ is used for * identically equal to *, 

As the idea of identity implies that the two expressions 
differ only hi fornty it follows that the co-efficient of any 
power of a variable in o?ie expression is equal to the co-efficient 
of the same power of the variable in the other expression. 
This is known as the principle of indeterminate co-efficients 
but really it should be called the principle of undetermined 
co-efficients. 

Although the principle stated above is quite obvious, a 
formal proof is added below: 

Proof, Let a^x-\-a 2 -X^'\‘a 2 X^ 

AjX^-{-,..he an identity and hence true for any value of 
Put :r=0, then «o = /4q. 

Since ^ Aq 

■ • 

> ayX+a^x^-\-a^x^‘\- 

Dividing both sides by Xy we get 

^1 A 2 X A jX^ 

Fui x=0y then a^t=A^, 

Similarly, a^^A^, a^ = A^y &c. 

\Hence the co-efficients of like powers of x are equal. 

The principle established here is of great importance. 
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Example 1. If 

find the values of a^y a,, a^, a^. 

+^ 2 ^+ 2)(^H- 3) 

=x^ — lx-\S, 

Equating the coefficients of terms of. the same degree, 
we get ag = l, Cj=0, a^ — — 7, 03 = 6 . 

The coefficient of the missing term is taken to be 0. 
Example 2. If 2x^ + 9x+6=Ax(x + l) + Bx(x + 2) 

4* ~i” l)f.x'+ 2 ), 

find the values of A\ B and C. 

2x'^ +9x+6=A(x^ +x) + B(x^ + 2x) + C(x^ +3x + 2) 

={A + B+C)x^ + (A + 2B+:iCjx+2C. 
Equating the coefficients of terms of equal powers, 
we get 

A + B+C^2 
A+2B+3C=9 

2C=6 

From (iii), C=3. 

Substituting the value of C in (i) and (ii), we get 

A+B+3=2 


• ■ >* 


* • « 


# + « 


(i) 

(ii) 

(iii) 


or 

and A-\~2B-{-S—9 
or A -{•2B=0 
From (iv) and (v), 


* « • 


(iv) 

i 

(v) 


• • • 


A=—2 and ^=1. 

A=-2, »=1 and C=3. 

Alternative Method 

Instead of equating the co-efficients of terms of equal 
powers, it is sometimes more convenient to find the values 
of the constants, by assigning suitable values to x, as 
illustrated below: 

* In 2x^ 9x Gz^Ax^x + 1) -|- Bx{x-\- 2)-|- J.^x-\- 2), 

put x — 0; then 2xO+9xO + 6 = /^xO+^xO-f*Cx 1 x2 

or 6 = 2 C 

C=3; 


m 

* * 
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Again, by putting — I'for ar in the above identity, we get 
2(-i)" + 9(-l)+6=/4(-lX0)+,e(-l)(-l + 2) 
h C(0X-1 + 2) ■ 

Again, by putting —2 for x in the above identity, we get 

2(-2)2+8(-2)+6=^(-2X-2 + l)+i5((-2X0)+ 

C(-2 + lX0) 

or 8—18 + 6 = 2/4 

A=-2. 

A=-2, 5=landC=3. 

• 

Sometimes the first method is convenient and sometimes 
the second. It is only by practice that we can find out 
which method is to be employed in a particular case. 

Examples. Simplify 

— 3{a-\-b){b-\-c'){C'\-a) by the principles of homogeneity, 
symmetry and indeterminate co-efficients. 

Since the given expression is symmetrical, homogeneous 
and of the 3rd degree in < 2 , €\ the result will also satisfy 

these conditions. 

* 

The types of terms in the result will be 
(i) (ii) a'^b and (iii) abc, 

{a + by + H- “h ^ T 3(a -f b){b c){c + a) 

^p(a^ -\-b^-\- g(a^b -f b^c-\- b^a -f c^a -f 

~\-r,ab€i where p, r are the co-efficients. 

Putting rt=0, ^=0 and t:=l, we get 

(0) 3 + (1)3 + (1)3 - 3(0)(1)(1)= ^(1)+ ,7(0)+ r(0) 

Putting a = 0, ^=1 and f = 1, we get 

(1) 3 + (2) 3 + (1)3_ 3(1)(2X1) = />(2)+ 9(1 + 1)+ r(0) 

10 — 6 = 2)>+29 
= 2x2 + 2^ 

q—^* 
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Again, putting ^z=:2, ^=1 and <r=l, we get 
(3)'^ 4- (2)3 + (3)3 - 3(3X2X3)=;&(8 + l-f 1) 

_}.^(4_l,4_j_ 1 + 2 42 4-1)4 r. 2. 1. 1. 

or 2748 4 27 — 54^^ X 10 4<7 X 14 4 2. 

Substituting the values of p and < 7 , we get 

8=2 X 10 40 xl442r 
or — 6 . 

^ = 2 , <7 = 0 and y=. —6. 

Hence the given expression = 2 (a 3+^3 + ^ 3 j__ 5 ^^^^ 

EXERCISE 98. 

1. If aA'3 4 ^jf 4 r= 2 (;r 4 3)(jr 41 ) — 9, find the values of 
b and c, 

2. If a.tr3 4 4t:jr4^=3(x41)(^— 2)^43. find the 

^values of a, b, c and d, 

' 3 . If /;t‘3 + ?72x3 4;z;t:4^=(‘^4' 2)(;r43)(^— 4)43.r4li find 

the values of /, n and k. 

4. li cLX^-{~bx^ +cx^-\-dx-\~e~(x-\~iy — 1)*, find the 

values of a, c, d and e. ^ 

5. If aQX'^-{-a^x^-{-a^x‘^-\~a^x^a^=2{x—2){x-\-l)^--10f 

find the values of aj, and a^. 

6 . ' For what value of m will x43 be a factor of 

x^ 49x4 ^ 

1, If x3 — 6 x2 412x4^=(x— find the values of k 
and a. 

Find the numerical values of A, C and D in the follow- 
ing identities : 

8. 9x — 7=y4(x— 1) 45(4jr — 3). 

9. 12x45=/4(3x44)-^(2x- 1). 

10. 2(3x2 - I3x4l3)=/4(x- l)(x- 2)4 1)(^-3) 

4Q;»^-2)(x-3). 

. If. 3x2 4ll-^^~7=(.^4x4^X^”’ 1)* 

12. 2x3-Ar24jir-2=^(x2- 1 )(;c42)4^(x-1Xx2-4) 

4 C(x4 l)(x2 - 4)4 Z?(x3- 1 )(a:- 2). 
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13 , 


14 . 



15 . 


16 . 





Express — 4.ar-f8 in the form of 

Express -\-l x-^-Z in the form of 

Express x — 6 in the form of A(x-i-l)^ 

- 1 - B(x + 1 y+ C(x^l)^D. 

find the values of A, B and C. 

Simplify : 

17 . (x-i-y-j-^r)^ — x ^ — 

18. (x-i-y-^3)^ — (y-h^ — x)^ — (^^-^x — y)^ —(x-^-y — s) 

19. (y+^-2xXy-^y^(^-l-x—2yX^-x)^ 

. -Ir(x-hy- 2sX x~y)^ i-(y+s~2xXjsri-x- 2 y )(;t+ y-2s\ 

. ^ , » 

Example 4. Find by the method of indeterminate co*effi' 
cients the square root of 

^ 16;r® — Sx^-{~x^ — IQx^ -\-^x^ 

The square root must evidently be of the 3 rd degree and 
its first term is 4x^. 

Hence the form of the square root is ^x‘^ ^ax’^ •\‘bx-\-c. 

Now, we have to find the values of a, b, c, so as to satisfy the 
identity 16x^ ~ Sx^ + x^ - I6x^ + 4^2 4 . 4 = ( 4^3 4 . 
-\-bx+c)^. 


Using the method of detached co-efficiehts and avoiding 
the unnecessary terms, we get the corresponding co-efficients 

4+a-h^-fr 
4 -f- d -f- b ~t“ c 
164-4a+4^-)-4r 

-f4^-ba^+ ... 

H”4r "b 

l6-+8a+(8b+a^)+(2ab+Sc)-^ ... 

Equating the co- efficients of like powers, we have 

(i) 8fl= — 8 a= _2. 

(it) 83-)-a2=3i or 8^ -[-( — 1)2 =1^ ^=0. 

(iii) 2a^ + 8r=-16 or 2(-l)(0)-f 8^= - 16. /. c= -2/ 

Substituting the values of a, b,c \n^x^ -\-ax'^ -^-bx-^-c, we 
get the required root =4.Jt:3 _^2 _ 2. ‘ 
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Find the square root of the following expressions by the 
method of indeterminate co-efficients ; 

20 . 9x^ - 6^3 + 13x^ _ + 4 . 

21. 9x^ — 1 2x^ + 4;t:^ -f 2 ^x^ — 16x^ -f 16. 

22. 4^® ~ 12x^ 4- 20.iir3 _ 30.r +25. 

23. Find the values of a and d for which x^ •]-2ax^ — 3x^ 
+25a:+ 4 is a' perfect square. 

24. Find the values of p and q for which 9x^-\‘px^ -irqx'^ 
— IOat + I is a perfect square. 

Example 5. Find the cube root of x^ -\-3x^ -{‘9x^ -}-13x^ 
+ 18;r2 + ]2;t:+8 by the method of indeterminate co-efficients. 

Since the expression is of the 6th degree, its cube root must 
evidently be of the 2nd degree audits first term = -S^x^ ovx^. 

Hence the form of the cube root is x^-\-ax-\-d. 

Now. we have to find out the values of a and so as to 

satisfy the identity \ 

x^ + 3x^ + 9x^ + 1 3;t:3 + 18;r2 -}- 12 ji; + S~(x^ + + dy. 

Using the method of detached co-efficients and avoiding the 
unnecessary terms, we get the corresponding co*efficients. v' 

1+ a-\-d 

1 + d + ^ 

1 + ^ + ^ 

+ ^ 4" • • • 

1 4" 2^1 4“ 2<^)+ ... 

1+ <2 + /; 

1 + 2 ^ 1 +^^^ 4 “ 2 ^) “!“••• 

4" ^4” 2cl^ “1“ ... 

+ b 4'.-* 

1 + 3<z + {3a^ + 3^) 4- - • 

Equating the co-efficients of like powers, we have 

(i) 3a=3y <2 = 1. 

(ii) 3rt2+3<^=9, or 3.12 + 33 = 9, 3 = 2. 

Substituting the values of a and b va x"^ ax b ^ 
we get the required cube root=.a:2_j_^_l_ 2. 

Find the cube root of the following expressions by the 
method of indeterminate co-efficients ; 

• ’5. fl®-3a5 + 9a^ — 13a3 + 18fl2-l2<z+8. 
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26. jr® - 9^5 + 21 x^ -{- 9x^ - 42;tr2 - 36^ - 8. 

27. 8 x^ + - 30x^ - 35;c ® + 45:r* + 2 7;*: - 2 7. 

28. 27 - 54:r-l- 63:tr2 - 44;tr® + 21x*~ 6x^ 

29. Find p so that x^^px^ -\'px—\ may be a 
perfect cube. 

30. For what values of a and b will the expression 
8x^-\-12:^-’^0x^^5ax^^S{a-^2b)x^^^9(a-U)x-2^ be a 
perfect cube ? 


Example 6. Express 


;ir+4 


C^+ 1)(-^+2) 


in the form of 


A , B 
-r 


X ^ X “{~ 2 


Putting 




4“ 


we get 


{x-^l)(x-^ 2 ) x~^l x -{-2 

j x-h ^A(x-\- 2) + 'B(x + 1) 

" V ^^AX’^ 2A Bx B 

=~::x(^A 4* (2 A *4" B^» 

Comparing the co-efficients, we have 

••• 

and 2A-\- B=4 

From (i) and (ii), A = 3 and B=—2, 

3 2 

Hence the required form is = 


m * 


31. Express 


2 (l-x) 


(l+x)(x^—x— 6 ) 


;r-M x -\‘2 


in the form of 


^ +^_+ 


(i> 

(iiy 


x-^-l x~3 x+2 

■ 2(x-i-5) . .. r c ^ A. Bx-\‘C 

Express ^ . ■. m the form of = t 4- r— = — 

^ Sx^-\-l 2 x-{-l 4x^— 2 x 4-1 

33. . Express , 7 ^ — in the form -of 


32. 


34y If 


(x- 2 )(x 4 ^ 1 )^ 
2x^'-x~3 A 


4- 


B 


4" 


;c-2 

C 




(^x-^l)2(^^2)^ Ar-2 ;t:-l (x-iy^ 
values of A, B and C. 


find the 
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35. If 


+ 


1 )^ 

Cx+D 




B 


(x-j-l) (a: 4- 1)2 


„ Ti find the values of A, B, C and D, 
24-^4-!* 


II. We now illustrate the combined application of the 
factor theorem, law of degree, homogeneity, symmetry and 
the principle of indeterminate co-efficients. 


Example I. Factorise ^2 — 5j*:2_5^_-6. 

As the expression is of the 3rd degree, it can have either 
three linear factors or one linear and one quadratic, it 
tnust have at least one linear factor, [Law of degree.] 

As the first term of the expression is x^, 
the first term of the linear factor is x. 

As the last term of the expression is —6. 

• the last term of the linear factor may be one of 

d: If i 2, 4: 3, i 6. 

Substituting 4: 1, 4= 2, 4: 3, for ^ in the given expression, 
we find that it does not vanish, but on substituting-!- 6 for 
Xj we see that it vanishes. 

.. 6 is one of the factors. [Factor theorem.] 

The given expression can be put as 

j^:2(;i:— 6)4- x{x—^)-\-{x—6') 

= 6) (x2 4-jr-hl). 

As cannot be further factorised, 

(;c— 6), {x^ ^x-\-\) are the required factors. 


Example 2. Factorise 4-^:2 6. 

As the expression is of the 3rd degree, it must have at 
least one linear factor. 

As the first term of the expression is x^, therefore the first 
term of the linear factor is x. 
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As the last term of the expression is— 6, therefore the last 
term of the linear factor may be one of ± 1, ± 2, ± 3, ± 6. 

On trial we find that the given expression vanishes 
when we substitute +1 for jr, 

• one of the factors. 

Now, the expression=^2(;i:-l) + 2<;r-l)+6(;r-l) 

As cannot be further factorised, 

•’* 4-24;-i-6) are the required factors. 

Example 3. Factorise 4- 8. 

As the expression is of the third degree, with as its 
first term and-h8 as its last term, therefore the first term of 

the linear factor is ;r and the last term of the linear factor 
may be one of rfc 1, db 2, ± 4, ± 8. 

On trial we find that the expression vanishes when 
;r=-l, +2 and +4, 

(x~~2), (x—4) are the three factors of the 

expression. 

As these three linear factors form a cubic expression and 

the given expression is also cubic, therefore there will be no 
other factor. 
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Factorise : 

1. x^-\-x^-\-x~3. 

3. — 17;c‘-|“15. 

S. 10^:2 +31;tr-h 30. 

7. x^--19x-30. 

1 


2 . x^ — 6x‘ + llx—6. 
4. ^® + 3;«r2 — ]0;c— 24. 

6 . + Sx* —X— 5 . 

8 . x^-x^ + 12. 


9. x^-2x^-3x^ + 2x+2. 10. j:* - 2x^ - 20x^ 39x+ 36. 
II, If n denote any odd number, prove that (6-i-f),(f+a) 
(a+^)is a factor oi (a + d+c)» -a” -6n^c„ ^^d that (d-c) 
i(c— «) (a -6) is a factor of + 
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12. If 71 denote any odd number which is not a multiple 
of 3, prove that ab(a-\-b)(a'^-\'ab-\-b^) is a factor of 
— a” — . 

Example 4. Factorise (a: + >' 4 - 2 ')^— 

As the given expression is symmetrical and of the 3rd 
degree in x, y, Zy the possible forms of the linear factor are 
(i) {x-Yy^-z), (n){X-y), (iii) {x-\-y), (iv) x. 

Putting — X in the given expression, we find that 

!l does not vanish, 

X’^y+z is not a factor of the expression. 

Putting y for x in the given expression, we find that it 
does not vanish, 

x^y is not a factor of the expression. 

Putting — y for x in the given expression, we find that it 

vanishes, 

x-\-y is a factor of the expression. 

» 

As the given expression is symmetrical and homogeneous, 
therefore (^y-{-z) and (Z’\-x) must 7iecessarily be two other 
Actors. 

As the. given expression is of the 3rd degree, it cannot 
have any other factor excepting a numerical one. 

A {xA-y-\-zy-^x^—y'^-z'^=A{x-\-y){y-^z)(z^x),,. (i) 

where A stands for the numerical factor. 

If in (i) x = 0, y—1 and z = ly then 

(0 + 1 + 1)3 - 0^ - 1 3 - = W( 0 4- 1 )( 1 -h 1X1 -h 0) 

A ^3, 

(x-\-y-h^y—x^-~y^~-z^=3(x-]r y){y + 2 ){z + x). 

Example 5. Factorise {xy 4- y 2 -\~zxy —x’^y^ — y^z^ ~z^x^. 
As the given expression is symmetrical and of the fourth 
degree in x, y, -a. the possible forms of the linear factors, if 

any, are 

(i) X, (ii) AT-y. (iii) ;f4-y, (iv) ^4-1' + ^. 

Putting 0 for x, we find that the expression vanishes, 

X is one of the factors. 
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% 

As the expression is symmetrical and homogeneous, 
A y and 2 must be two other factors. 


As the given expression is of the 4th degree, symmetrical 
and homogeneous, and the expression xyz formed by the 
factors Xt y, 2 is ot the 3rd degree, symmetrical and homo- 
geneous, the remaining factor must be of the 1st degree, 
symmetrical and homogeneous, which cannot be other than 
A (x-\-y-\~2) where A is the numerical co-efficient. 

(xy -{-y2-)r2xy-x^y^~y^2^^2^x^^ Axy2{x + y -1- j£r)^ . . (i) 
Putting in (i) jr=l, y = l, 2^=1, we get 3 A = G or A ^ 2 , 
(xy-\-y2-\~2x)^ — x^y'^ — y^2^ — e^x^ = Zxyzi^x-^-y-^-z)^ 

Example 6. Factorise — 

As the given expression is symmetrical and of the 5th 
degree in a, b, c, the possible forms of the linear factors, if 
any, are ^ 

(i) a, (ii) a—b^ (lii) a + ^. (iv) a-\~b-\-c. 

Putting 0 for a, we find that the expression does not vanish, 
a is not a factor of the expression. 

Putting b for a, we find that the expression vanishes, 

(«— ^) is one of the factors. ' 

As the expression is symmetrical and homogeneous, 

Q}—c) and {f—a) must also be factors. 

As the expression is of the 5th degree, symmetrical and 
homogeneous, and the expression (a — formed 
by the factors is of the 3rd degree, there will be one more 
factor of the 2nd degree, in a, b^ c which will be symmetrical, 
homogeneous and of the form ^2 4- c^)^B{ab+ bc^ cdjX . 

... a\b^ -c^)^b\c^ -b^) 

^{a^b){b — c){c^a) { A{a^’\-b^ ^c^)^B(ab-\‘bcJcca) } . 

Comparing like terms, say a^b"^^ on both sides, we get 
aH^^—aHxBab=^^BaH^ 

^==- 1 . 
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Again, comparing terms containing a'^b^ we get 
0 = X Aa^ — —Aa^b 

A^O, 

a^(az _ 1 ^ 2 ) 4 - ^ 3(^2 - b^) + c^{a^ - b^) 

■=i(a — b^(b — c){c — a) {( 0 )(«^ + b^ — V){cLb be ca ) ) 

z=: — (a — b)(b — c){€—a){ab-{-b€-\-ca). 

In the process of this example, the evaluation of the 
•constants, by giving different values to the variables is 
tedious, therefore we have adopted the method of the 
.cmnparison of like terms. 

Note. In finding out the value of the constants, care should be 
taken not to give such values to the variables as to reduce the tv/o 
sides to the form 0 = 0. 

13. Prove that a^{J) — c')’\-b^{c — d)'^c^ia—b')^^i<i — b') 

{b-c^c-a). 

14. Prove that ab(a—b')-{-bc{b — c)-\‘Ca(c~-€L):=z~‘(iei~b) 

{b — c){c—a), 

[Learn these two formulae by heart.] 

Factorise the following expressions using questions 11 , 12 , 

wherever necessary : ^ 

15. a{b^ - H- b{c^ - a^) + c(a^ -b^y 

16 . (^a — b)^-\-{b'~c)^-\-(c—a)^. 

17 . (a-\-b-^c)(ab-\-ac-{-be)~abc. 

18 . ‘ (i^(b^c^^ b^ (c b'^-\-2,(ibc. 

19. {a-\-b-\-cY — {b-\-c^ay —{c-\-a — b)^^{aA~b — €y. 

20. a^{b — c)-\-b^{c — a)-\-c^{a--b). 

21. a{b — cY-^b{c — bY-\-<^{^—by, 

22 . a{b-\- 0 ^ 4 - b(€ + ay + c(a 4 - by — 3abc. 

23 . ‘ {a-\-b)(a-‘by’^{b-\-c){b--cy-\-{c -{-a)(c -a)'^. 

24. (x—yy+(y — By-\-(z — xy. 

25 . a^(b~c)-{-b^{c—a)-\-c^(a~by 

26 . (x-{-yy — x^ — y^, 

27 . (x-\-y-\-2y ^x^ —y^ 

28 . x*(y^—z^) + y'‘{z^-x^)+z*(x^—y^). 

29. (x-^y-{-zy — {x-^-y)* — {y + z)*—{z + xY-\-x*+y*-\-z*. 
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MISCELLANEOUS ARTIFICES 

In this chapter it is proposed to discuss 

(i) a few important conditional identities with their 
application in factors and fractions, 

(ii) harder types of factors, and 

(iii) the application of the remainder theorem and the 
method of cross-multiplication in H.C.F. and L.C.M. 

L Conditional identities based on a4-6+c=0. 

Example 1. If shew that ff){p ^ c^c cC^ 

Multiplying these three results, we get 

(a + a) = ( - cx - «)( - <6 ); , 

Example 2. li a'\-b’\’C=0^ shew that 

a^ — bc — b’^^ca — c^^ab. 

. Since n b c = Oj -r'ij*** tz — — b^~c 

— bc^a'Ka — bc 

✓ 

— a{—b—c) — bc 

= ^ab^ac — bc— ^ (ab be ^ ca) 
Similarly, b- — €a——{ab^bc-\‘ca), 
and c^~-ab=^ ^{ab-\~bc-\‘Ca)^ 

/. be = b"^ — ca — ab. 

Example 3. If a-^b^c=0, shew that + j^c^^^abc. 
Since a+^-l-r=0, a-^-b^^^-c 

or -I- ^3 -f _ _ 2ab{a -f- b) 

= — 2ab(^ — r) = 3abc, 

Example 4. \i a-\-b-\-c=0, shew that 

a5_|_^5^^s_ ^Sabc{ab+a£ be), 

\ Since fl-|-^-|-f=0, a~\‘b'= — c. 
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(a 4 '^)^=( — 

^5 ^ Sa^^J^lOa^d--\-lOa^d^ + =- 

^s^^5 _j_fS_ — 4-2 ^z^^ + -f-^^) 

= -5ad { (a-\-6y -ad{a^b) } 
= -> 5 ab{{-cy--ad(-c) } 

= —5ab{ — c^ + ^^^) 

= —Sadc^ab — c'^) 

— — 5abc(ab — cxc) 

= — Sabc { ab-\-c(a-^ b) } 

= ~- 5 abc(ab + ac -{• be), 

EXERCISE iOO. 


I 

If a + ^H-i:=0, shew that 

I* cib(jCt -\^ b^ = be(^b c) ~ c(i(^c 

j^c~ ~ — 2(flr^+<z^‘ + be), 

a(b^ -|-c2_fl2)=:i(t2 4-a*— = + 

a*J^b*-\-c* = 2{ab-\-bc-\-caY. 
flS^^s+irS _ 03+^3-^ d^-\-b^-^c‘^ 


i** 

o* 

4. 

5 . 

6. 


7. 


{> 

O 


— ^ 2 ).=. _ 2 a^ir, 


5 3 

^5 _ Sabeij:’^ — 


Example 5. If 2i=a+«+c, then j® +(i-«)*+(J-^)® 

^.(i_f) 2 =a* + 6 * + c*. 

The left-hand side=5’‘-t-5®-2ia-l-a®-l-J®-2i6-t-^®+4’‘ 


— 25 C+<^® 


= 4s2 - 2 s. 25 _^. ^3 f 2 

= 45 ^ — 45 ®-i-a* 4 -^* 4 ' 
=3^2 +<^2 ^^2, 


If 25 = «4-6+^ shew that 

9 . ( 5 — a)^ 4 ' — + * 

2 ( 5 — «)(•?— + 

i-f(5 — fl)(5 — = . 
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HARDER FACTORS 

2. Type XHI. Factors of cyclic expressions by 
arrangement of terms. 

Example 1. Factorise a^(J)^c)-\>b\c—a)-\-c^{a^b\ 

Arranging the terms, according to descending powers of 
we have 

the expression ^a^{b^c) — a{b ^ ^c^)jf.(^b^c~c^b) 

= a^(b-- c) - a(b^ -\^bc-\- c^)(b -c) + bc(b -\-c)(b- f > 
^{b — c) { — ab"^ — abc — ac'^ j^ly^c-\-bc^ } . 

Arranging the 2nd factor, according to descending powers 
of by we have 

« 

the expression = (^—c) { {b'^c-ab'^')^{bc^ —abc)—{ac^ 

— {p 0 { l>^^c—a)-\~bc(c — a) — a(c-\rci%c — a) } 

• ={b — c'^c — d) { b'^ be — ac — } . 

Arranging the 3rd factor, accordingTo descending powers 
of Cy we have 

the expression = (^— c)(c— a) ( {be -- ac) ^ ^ a^) } 

= (^ — — a) { c(b^a)-\-{b-\-a){b^a) } 

{b €L^{b — eC^{{i b 

. - , = —{a—b){b—c){c—aXaJrb-\-c). 

, \ ^ I ‘ ' 

EXERCISE 101. 

Resolve into factors : 

1. ci^(b—c)-\-b^(c—a)-^e^{a’—b), 

2 . b"^{c-\-CL^-\~c^{<i-\' b)-\‘2,(ibc* 

3. €L^{b—c)-\-b^{€—a)-\-c^{a^b), 

4. a^{b^ ^c-) + b\c- ^a'^)^-c^{a^ ^b^). 

5. a4(^2 —c^) 4- b*{c^ - ^) + c^{a --b-). 

6. a^(b^c)-\-b^{c—a)-\-c^{a^b). 

Type XIV. Factors of expressions of the form ax^+bx 
-fc which involve the application of the equations 

/>-\-Q = m 

Pq=i7i^, 
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Example. 2 Factorise 20;^^ +;i:y — 30y^. 

Here we have to find out two numbers* p and q 

such that p-{-q = +l ... ... (i) 

# 

and Pq 20 — 30)= — 600 ... (ii) 

{p—qy = {p-\-qy—^Pq 

=:12-4( — 600) 

= 2401 

p — <7 = -n/ 2401 = 49 ... (iii) 

Adding (i) and (iii), and subtracting (iii) form (i) we get 

^ = 25 and ^ 7 = —24. 

20;r* 4- xv — 30y * = 20^:^ + 25a:y — 24.3;y — 30y'^ 

= 5;i:(4a: 4- 5y ) — 6^(4^; 4- 5y ) 

= {\x 4- 5y) (5;^; — 6y) . 

Factorise : 

7. ISx^ — 51j*:y 4- 35y^. 8. 27a^ — 33fl^ — 20^^. 

9. 55;r2-13;try-12y2. I0. I20x^y^ + 73x^y^ 

11. 44;«:2 — 71;ry4-20y2. 12. 21x^~-58xy-\-21y^- 

13. 28;tr*--73A:y — 20y^. 

Type XV. Factors of expressions of the form ax^-^bx 
4-c* with literal co-efficients. 

Example 3. Factorise a^ — {x^• y)^2 4'(.*^4-l)(y— 1). 

Here we have to find out two quantities whose product 
= (;tr+ l)(y — 1), and whose sum™ — (.*^4-y). 

Obviously, — (jr4-l) and— (y—1) are the required quantities. 

= a^— (x4-l)« — (y — 1)^^ +(^+l)(y — 1) 

=za { a—{x-^l)) — (y — 1) { a — (.X4- 1) } 

= (a — ;c — 1) (a — y4-l). 
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Resolve into factors : 

li, 2X2 + >^). 15. {a'-l)x^ —x—a. 

I6, x^~\-x — l)(a+ 2). 17. X- — + 

18. (d^-l)x^-\-(d^ + l)x4-^. 19. a^-(2d+l)a-\-d^-{^b-6. 

ZO. x^-^ 2 pX'\-fi^ — l. 21 , x^-\-(a-\- b-^c)x-\-ad-\‘ac. 


Type XVI. Factors of cubic expressions v/ith one 
term missing. 


Example 4. Factorise.*:^ — IQx'— 30. 
x^ — 19a: — 30=rA;^ — 19 a: — 38 + 8 

= W^+(2)^-19(;r + 2) 

= (a: - t- 2 )(a:2 - 2a; + 4) — 19(Ar + 2) 
= (a- + 2)(a*2 - 2 a: + 4 - 19) 
=(^+2)(a^ — 2Ar — 15) 

• =(a;+2)^a^ — 5)(a;+ 3). 


Example 5. Factorise 2Ar^ — 3 a:® — 4. 
2a;^ — 3a;^— 4=2a;^ — 3a;® — 16+12 


=(2a:3-16)-3(a:®-4) 

= 2 ( x ^ - 8)- 3(a:+ 2)(a; - 2) 

= 2(a;® + 2a;+ 4X;*: - 2) - 3(a; + 2Xa; - 2) 
=(a;— 2) {„2a®+4a:+8— 3a;— 6 } 

== (a;— 2)(2a;® +a;+ 2). 


Resolve into factors : 
2Z. a;3-13a:+12. 

24. x^Sx-lS. 

26. a;^ — 3A;^y+20y^- 

28. 2a^ — aH—d^. 


23. a;^ — 6a;®+32. 
25. a;^- Sat +12. 

27. 8a;3 + 4a;-3. 

29. 27a:3 + 12a;-5. 


Type XVII. Factors of expressions of the form 

ax* + bx^+cx^ + bx+a or ax* + bx^y + cx^y^ + bxy^ 

+ay*. 

Example 6. Factorise 8a;^ — 6a;^ + 7a;“— 6a: +8. 

The expression =a;^(8a:^—6a;+ 7 — • + 
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= ;«;*[ 8 + i) - 6 (jT + i) + 7 ] 

= 8^ar* + 2+^^— 6^^ + -^+7 — lej 

= x^[8(x+l) -6(^ + j)-9] 

T '' 

Putting A (or - y the expression 

= x2[8^2__6^_9] 

=^x^[^A^-12A-\-6AS‘] 

=x^[^A{2A-3) + 3(2A-3y] 
'^'x^(2A-3){^A-\-3). 

Substituting the value of A, we have 

the expression = f i) 

2 r 2.r^ — 3x+ 2 j |^ 4;r^ -f 3;^+ 4 j 

= (2^2 - 3a: -b 2)(4 a;2 + 3x + 4). 

Note. It may be noted that in such expressions, the co-efficients 
of terms equi-distant from the middle term are equal, irrespective of 
signs, and their special characteristic is that when they are equated 
to zero, the equations thus formed have reciprocal roots: hence 
such expressions are known as Reciprocal Expressions. 

9 

Resolve into factors : 

30. x^, — x^ — Sx^ X 1. 

c>31. A:‘*4-4Ar^ — 10A:®+4A;-f 1. 

32. — 5a:^ + 6x^ — 5x-\- 1. 

33. 2x^-\-3x^ Sx^ -\~3x-(‘2. t 

34. 3x^—x^y~‘Sx~y^+xy^-{’3y^* 

35. ^x^-\-Sx^y'\-3x^y^-{-Sxy^-{-4:y^.. 

36. 6a::* — 25Af^y4-7Ar2>/2^25Ar;/^-h6>/^. 
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Type XVIII. Factors of homogeneous expressions of 
the second degree involving three letters. 

m 

Example 7. Factorise 2a* + 3ai - 9ae- 26* + 76c - Sc*. 

^ expression is reduced to 

2a^-\-3ad--^2d^=(2a-d)ia-^2d) ... (i> 

If 6=0, the expression is reduced to 

=(2a-i-fX« — 5^:) ... (ii)- 

If a = 0, the expression is reduced to 

~26^ + 76c-5c^ = {-2d-\-Sc)(d^c) ■ 

= (2d-5cX-^+c) 

Factors in (i), (ii) and (hi) are incomplete and comple- 
mentary. Their proper association can be determined by 
comparing the co-efficients and signs of like terms. 

Here combining (i) and (ii) and comparing the results 
with (iii), we have 

2ci^ -f* 3a6 — 9ac — 26^ Ibc — ^ 

= (2a —d-\~c){a-\-2d — 5c). 

Resolve into factors : 

.37. 2a^—a6^66^'^ac~^196c—15c^.‘ 

38. 2x^ *— 2y ^ — 3^^ + 3.;i:y — 5xs + Syz, 

39. —xy'^^x-{-yz — 2y^ + 32^. 

40. + (.X 4- y)^ “ “ 2y^. 

41. x{x-\-a)-‘2a‘^-\-3b{a-^x)-\-2b^. 

42. x^ ’—xy-\-^2~2y^ -'3yz-{-3z^. 

43. 2x^ + Sxy — 3xz-\- Syz — 3y^ — 2z-, 

Type XIX. Factors of expressions which satisfy the 
condition a-l-6-fc = 0. 

Examples. Factorise (x—y)^~{-(y—zy'i-(z — xy. 

Since (x-~y)-i-(y — z)+(z^x)=:0, 

(x—y)^ -h(s— x)^ — 3(x — y)(y — zX^ —x)' 

[Example 3. Conditional identities, p. 436.] 
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Example 9. Factorise (;f — — . 

Since (x— 2y)+(2}>— 3s)+(3^—x)~0, 

(j:-2y)s + (2>— 3^)*+(3s-Af)* 

= _5(;«:-2>'X2y— 32)(3^-^) { (x-2yX2y-3z) + (x-2y) 

{3z -x)+(;2y- 3z)(3^ -x)] . 

[Example 4. Conditional identities, p. 436,] 

Resolve into factors : 

44. (2a — H-(^ — 3f)^ 4"(3^r — 2«)^. 

45. (a-2<5-f 

46. (a-l)^-h(a-2)^-C2a-3)^ 

47* (a -f- ^ -f“ 1 “h (a — b — 1)^ 8a^. 

48. (2x-\-yy — (x—yy — lx+2yy^. 

49. a^^d-cy-^-b^c — ay+c^^a^-by. 

50. (x-~yy -ir{y — 2Y ~^{z — xY. 

51. {x^lY-Y{x-2f-{2x-3y, 

Type XX. Miscellaneous. 

Resolve into factors: 

52. a^(b-\-c)+b\c-{-a)-\-c^(,a-^b') + 3abc. 

[Hint. 3abc = abc-\robc-\-abc. 

Exp. = {a\b-\-c)+abc'\ +two similar terms.] 

53. a(^'2+f«-a2)+i(f2 +a2— ^2)4-<r(a*4-«®— c®)+6<i6r, 

54. a®(6 + r)+^*(c +a) + c®(a+i)+a^ + 

55. Z(a‘^b^+a^e^+b^c^)-a*-b*-c*. 

[Hint. Exp. =4a2^2-(a« +<!'* +c*+2aH‘^ -Zb^c^ - 2c^a^) 

= (2a^)* — (a* + — f 

56. {a-\-bXa + c)(Jb-^c) + abc. 

[Hint. Exp. = [a® ■\-(Xb-\-c)+bc](b-{-c)-^abc 

= a\b + 0 + “(* + 

= [a.\b+c)+abc\ + [a(,b-^cf ^bc{b ■\rc).'\ 

57. ;t«— 5ar^ + 14;t*-20a:+16. 

[Hint. Exp. = {x* + 8a;* + 16) - 5ar(ar* + 4) + 6a; *.] 

58. a;* + 8a;*+24a;* + 32a;— 20. 


29 
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3. Fractions with denominators in cyclic order. 

It is useful to learn by heart the following formulse, 
after proper verification : - 

■ 

If a, c are the variables 


0) 

—‘Q.-\-b-\-C, 

(ii) 

^(a + ^) = 2(a4-^ + f). 

(Hi) 

'S(a™6) = 0. 

(iv) 


(V) 

'^aib -c) — 0. 

(vi) 

r)= ^{a~~byb — cyc —a). 

(vii) 

'^ab{b -^c)— — (a — — a). 

(viii) 

'J,a{b‘^ —c'^)={a — byb^cyc — a). 

(ix) 

'^{a — by ~Z{a — byb —c){c — a). 

(X) 

'^a^{b—c) = — (a — ^)(^ — cX^ — 

(xi) 

\a^{b _ zr) = - (a - tyb - €)(€ - a) 


{a^ 4* - 

(xii) 

^a\b^ -€^)= -{a- by b - c)(c - 1 

Example 

1. 


Simplify 


+ 


4" 


(a — by^a — c) ’ {b—c^ijb — d) ’ (r — a)(r — 

Putting the denominators in cyclic order, we have the 

- 1 1 ' . 1 ' 
expressions == — 


(a-byc-^a) — 6 ) is^ayb-c) 

1 • i 1 { 


J 1 

“ ) (a-^byic — 


4- 


4" 


(a~-byc — d) (b — cya^b) (c 

(b — c)-\’(c—a)-^((i—b') 


{^a—byb — cyc^a) 
0 




=0 


Example 2. 


Simplify 


a 


4“ 


b^ 


4- 


(a^bya-c) ’ (b~ayb-c) ' (c--d){c-b) 
Putting the denominators in cyclic order, we have the 


a 3 ^3 


expression - - {ii-byb-c) 
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'X 


a 




\ {a - btc - a)'^ {a - by^b - c)^ {c 

a^i^b — ^) + b^i^c — — b) 

(a b){b — c){c— a) 

^(a — b){b — c){c — a)(g + ^ 


— a){^ 


-c) I 


{a — b^ib — c)(c — ) 

(a — ^ f )(4‘ — g)(g + ^ + ^ ) 

= rt -f” ^ “1“ ^’. 

EXERCISE 102. 


Simplify : 


•\- 


L 


2 . 


3. 


4. 


S. 


a 


(ci — b^ia — c) ^ (^b — cyj) — a) 




a 


(a — d>)(a — f) 
be 

{ei — ^)(fl — c) 
1 


-}- two similar terms 
+ two similar terms. 


a{a — b'){u-^ b{b — ^'){p <i)~^ e(^c a)(c 

1 ' 1 ^ 


bcia - b)(a — c)'^ca{b—c){b-a)'^iibic-ayc—b) 


6 . % 




bc{a — by^a — r) 


} • 


7. 


;i: — a ^ ^ 

+ 


8 . 2 


10. 5. 


12 . ^ 


(a — ^X^ “ ^) 




;t: — c 


-■ • 


(x—y'ypc—z) 

b'^c'^ 

* 

(a — bya — c) 
bc^b-^-c^ 

{jd—bya—c^ 

be 


« - ^''-\ryz 

9. ^ ; — TT x* 

(;r — >^)(.r — -sr/ 


II. ^ 


13. 5; 


a 


{a — b)[a — c') 
b'^ 4- ^ “ 


a(a- - b^)(a^ - c^) 


IS. 


(a--b^Xa^-c^) 

a(a-hbya-{-c) 

(a—b)(a—e) 
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16. S — + 

a {<i-b\a — cy 
{pc^b){x-~c) 


17. 


b — c c — a — b 


b‘^c~^ c 


“T 


% 


18. 


4* two similar terms 




20. 


(a — b') (a — c) 

I A b’^^c c~\-<i 

abc ~~c h I' 

+ ^2 — 2^2 — 2^2 

(a — b)[a'^c)^(b~c) {b — «)"^ [c^cC^c—by 
[Hint, b’^ + -2a® = (6® — a®) — (a® — f®) . Decompose and factorise.} 

-- bc{x ~ a)^ ca(x^b)^ abix—cy^ 

(a — * ^ “ 0(^ ” ^X^ ” 

d h 

Example 3. Simplify , tw w ;+7 t ^77 — e rt 

> ,. c 

^ (c — €L)(c ^ b'){x — cy 

Putting: the denominators in cyclic order, we have 

a b 

(a-b^ic^ayx-^d) [a—b){b—c\x—b') 

c 


the expression = — 


=-{ 


a 


iSU * M 


+ 


(f — a)(^ — c)(x “ f) 
b 


{a — ^X ^ “ --ay {a — b)(b — c){x— b) 

£ T 

"^(r — a)(^ — c)(x c) j 

a{b — c%x — b){x- c)+two similar terms 

\a — b){b’—c)(c’~ayx—a){x~b){x~c) 

The numerator=a(^— 0 {;r^— similar 

terms 

= x^ — c) —x^aip"^ — c^)+abc^{b — c) 

x^ KO—xx(a — byjb^cyc—a)-\-abcxO 
— — x{a — b){b — c){c — ay 

. — ;c(a — "" OC^"^ 

the expression = — __ ^)(^— c)(<r— a) (x— aX^ — ^)(’^ “0 


(;r — a)(^ — — c) 
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Simplify : 

Z2. 


-h 


{a — b\a — cy,x—a) (b -€){!> — a'ix — b') 

+ 


23. 


a 






{c — afc ^ by^x — c) 


{a-~bya—’C%x--d) {b — c)(b — a){x — 


+ 


(c — a){c — b){x — c) 


24. 




(a-b)(a-^)(x+a) (b-c)(b-a){x+b) 

1 


+ 


25. 


a 


{a~bXa-cXx+a)'^(b-cXi>-a)(x + b) 

- *^(c — a)(f — b)(x 4-0 

14-^ 


(c — a)(c^b)(x 4-r) 

b^ 


26. 




(« -b)(a- c'pc. -ay (b— c){b-aXx - b) 

1 + ^ 


+ 


(c — a){c — bXx~b) 


J* 

[HtnL Decomposethe expression into - c)(x —a) 


4- 


wo similar terms + 


27. 


(a — bXa *- — a) 


— 1“ two similar terms. J 


(a —b)(a —c\x —ay {b—c){b—a)(x —b) 

\+pc-\-gc^ 




Example 4. Simplify 


{c^a){c~b){x —c) 

(^a^by-\-{b-cy^(c-aY 


a^b--cY ~\-b^(€ —ay — by' 

_ {a — ty-^-ip — cy-\~(c — ay 

The expression = _^)3 _^lsc - bay -^{ca - 

Since (a-b) + (l>-c)+(c-a) = 0 and (ab-ac) + {bc-ba) 
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. th- -irnrc=-iDn 3(g-(»X^-gX<^-a)_ 

.. the expression - 

(a-6)(H,-c)(c-a) 


abe(i 

2^ 

abc 


Simplify: 

(a» - -e*y + (fg -a’‘y 


29. 


(a _*)3 + (A _ f)3 + (f -a)3 

— a*)+e®(<i®— A®) 
a®(^ -f)+i®(c— a)+c*(a -6). ' 

27(a+6+c)^-(a+2dy-X6+2c)^ -(c+ 2g)® 

(a ■flsBA + 2cX^ + 3c 4- 2 oX^ + 3« + 26) 

Apply (a+S+cy-a^ - 6* -c® = 3(a+6X6+eX<’+«)-l 
(a+«)®+(c+rf)®-(a+«)’ -(64-cO^ 


30. 


31. 


32. 


(a+(J)®+(c+rf)®-(a+c)®-(6+^*' 
(a — 6Xa+6)®4-(6 — cX64-c)®-t~(^ — 


(a+6X^ — 6)®4-(67l-cX6 — 


t 


33. 



) 


a 


34. Shew that 


\-\~bc 




a — b b—c ^ € — a 

^ X 


1“ 1 -f" 


35. 


a—b , ^ 
Shew that — ^ 


f , c—a 
+ 


36. 


m-^ab m’\-bc m-\-ca 

a-^b b — c 

^^*m’\-ab' m-{- be 

1.1^1 

Prove that-: — rsn- 


c—a 


m-\‘Ca 


r f 


(a—bY (6-0® (f— a)* 



CYCLIC FRACTIONS 

4. Conditional Evaluation. 

Example I, Reduce to the simplest terms 

y 
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and ^ 


1 —xy 


l-\-xy 
Q, b . 

where x = , r and y 


a — b 


x-\-y 


a-i-b 




1 — ab ' 1 4-^?^ 

a~~b {a-{- bXl ~yab)-\-(a^b)(i —ab) 


1 ~ ab \ 4- ab 


l-a^b'^ 


Zail^-b'^) 


l-a^b^ 


(i) 


1 


, a-\-b a — b 

xy~ I — T— . X ~ — = 1 


a 


b^ 


1 — ab \-^ab * l — a^b"^ 

1 — a'^b^ — a'^4-b^ 


X — a'^b^ 


X~-a’^b'^ 

x4-y + 


* * m 


(iO 


« « 


xy 1 — a'^b'^ 

_2rt(l4-^2) 




1 -a'^b^ 

2a 


X 




(i-a'^)(l4-b^) 


Similarly, 


1 — 

x—y 2b 


l-{-xy l—b^ 


Example 2, Find the value of when x — 


Zab 


The expression = 


x—a x—b 
X — rt-h2a , x — b4‘Zb 


a4-b 


4“ 


x—a 


1 2a 

= 1 4" ■ 4" i 4* 


x — b 
2b 


= 24-2 


2 4-2. 


X — a ,x — b 

( _i_+_A_ I 

( x — a X — b ) 
ax~ab4~bx — ba 


(x~a)(x — b) 

= •> -i- 2 

'(x—a)(x~by 

- 9 U -2 Q 

'(x — a)[x—b) 
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x{a-\-b')=^2abi or 2a^=0 

the expression = 2. 


EXERCISE 103. 


Find the value of : 


1 . 


2 . 


3 . 


4. 


5 . 


6 . 


7. 




X — a X — b 
a 


1 ^ 2ab 

- when x= — r-r- 
a u-^-b 


4- 


2am — 2mx Zmb — 2tnx 


when x= 




yz_x^-\-y 
i2x—a\^ a — 
\2x—b) b— 


when x= 


a 


a4 b 

a-\-b 

— — andy = t 

a-\-b a—b 

jc ab 

- when a:=— r-^ 

X a-^b 

x-\-2a , xA-2b , 

— 4 ^ when 

x — 2a X — 2b 


x-)r2a , x—2a , 
— r-TTT -. — 4 


4ab 


2b 


2^4^ 


4b^ 


when X 


ab 


a-\-b 


5. CONDITIONAL IDENTITIES. 


1 . f 


Example 1. If ^i4^4r=0, shew that 

/ g , ^ ^ V ^4^ _i_ ^4^ ^ ^4g \ _ 

iz4^ ^ ^ g ' 

Since g4^4^ = 0. .% a46=“"^ 

b “1" c *” a 
c 4" g ^ ■“ 

Substituting tliese values in the left-hand side, we 

—c 



get 




a — b 

H — 1 — 


c a 

=(-l-l-l)(-l-l-l)=9. 
Example 2. 11 a-i-b+c=0, shew that 

1 . 1 . 1 




4 


-4 




= 0 . 


_ \ 


CONDITIONAL IDENTITIES 
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Since 


« • 


« • 
* 


Similarly, 

and 

Hence the expression = 


CL “1“ ^ C 

a'^ ->^Zab Yb^ = 
a ^ = — Zab. 

^2 _|_^2 — ^2 _ —Zbc^ 

c’^ = — Zac. 


+ 


1 


Zbc 
a — b 




0 


Zabc 


Zabc 
= 0 


Zac ’ — Zab 
c — i^a Y ^ 
Zabc 


Example 3. If Zs=a+b+c, shew that 

1 abc 

s s{s — a){s bXs — c) 




s — a s — b s — c 
The left-hand side 


(5 — ^) + ( 5 — a) , 5 — SY^ 
(s — a){s - bY s(s — c) 


Zs — a — b 


■Y 


(s—aXs—b) s{s — c) 
c c 


— 

(S — €LX^~‘b') 5(5 — ^) 

^ 1 (i - a)(s -«)'*' i( 7 ^) 1 

_ 5 -c)+ 0 -a)(^-<^) I 

” ^ ( 5(5 — ' 

f s^^scYs^ ~~sa—sb^Yab | 
^ t s(s — a)(s — bX^ — 0 ^ 

rZs^ — s(^aY^ 


V 2s — a — b=^cJ\ 


= c 


s{s — aXs — b){s — c) 

2s^ — 2s^ Y.ab 
s(s — a)(s — ^)(s — c) 

abc 


[ v aY^Yc.= 2s.] 


s(s — a)(s — bXs 



% 
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Example 4. If x:+— = 1, y +— =1. prove that 

y z 

and xyz 


Since y-f-— =1, 


, 1 z-1 

. y— 1 = 

z z 


Substituting the value of y in — =1, we get 

y 


z—i 
zx^x-\-z 


= 1 



z—\ 

or xz—x~\-z^z—\ 

or xz-{-l^x. 

Dividing both sides by we get 

0 + i-=l 


« • # 


• * 


From (i) 0 = 1- 


xy3=:xy{l — 


r 


=;ry— y 

' =y(jr — 1) 

= -l 

/. Ary2'j-hl = 0, 

Example 5. If xy+y-3r-|-2';r=l, shew that 

y , y-\‘2 z-{-x _ 1 


X— 1 


1*— ;ry \ — yz ' \'-zx xyz 
Since A:y4*y-2r+^A:= 1, 1 — xy — 

x+y _ AT+y _ 1 
1— ^y 2 



« • 


Similarly, 




y “b 2 1 

1 — y^ X 

2'\-X 1 

1 — zx y 
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♦ • 


Adding (i), (ii) and (iii), we get 


the expression = i H- i -f — - 

^yz~{-xz-\-xy 

xyz 


xyz 


[ •/ yz -^-xz + = 1 .] 


EXERCISE 104. 
\la-\-b+c=0^ shew that : 

^ 

1 ~ -i- H =— 3. 


a 


2ab 

2 




b^ 


Zbc 

+ 


2ca 


= 1 . 


^ Za^^bc Zb'^^ca 2c^ -\-ab 
[Hint. 2a^ •\-bc=:a^-^a{~b~c)-\-bc. Factorise it.} 
If Zs~(i‘\~b-\~€^ shew that : 

abc 

3. 


a b . c ^ 

H r + “ ^^+2 = 


4 w 1 


{$ — d){s — “ 0 

r -|-f^ — < 2^12 _ 45 (^— a )(5 — 

” L 2^? J ^ 


5 — a 5 — b s — c 

b’^^-c^- 
2bc 


b^c^ 


5. If a = l — x* ^ = l — prove that c=l — \- 

pc « 

6 . li x~b-\-c~a^ y=c+a — b Bind z = a-\-b~c, 

x^-\-y^-\-z^~ 3 xy 2 
then — -tt: = =4. 


7. 


b^ + — ^abc 

If x=a{b—c)y y = b{c~a)y z~c{a — b\ 


shew that 


3;ryz 

abc 


8. If =2, then i+i = -. 

9. ltx+y=2z,then-^^^+^^^=2. 

10. If d?=ac,x=i(a+b), y = ^{l>+c), then ^+^ = 2. 

^ y 

11. If 3(a^+6^+c^) = (a+6+c)^. then a=d = c. 
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matriculation algebra 


« 


12 . 


If-+^+i= — \ 

a b c a^b-irc 


u 1 , 1.1 1 

then 5 *^^s 


a'' O'' c 

13. If x^by-\-cz, y~cz + ax and z = ax-\-by. 


then 


a 


+ 


+ 


l^a .\-^b \ + c 


= 1 . 



6. H. C. F. and L. C. M, (Coiititiued.) 

We add here a few examples and exercises which involve 
the application of the remainder theoreniy the method of cross^ 
multiplieatioyi^ and the pririciples underlying the processes of 
H, C, F, arid L. C. M, 


Example 1. For what value of x will the expressions 
^x^ — '8x^-\-x-\-3 and ^x^ — ^x‘^--Sx-\~3 vanish? 

The H. C. F. of the given expressions, when, worked out 
~2x — 3. As both the expressions have 2^—3 as their 
common factor, they will vanish when 2jr — 3 = 0. 

or x—\, 

Example 2. The H. C. F. and the L. C. M. of two integral 
expressions, each of the second degree, are x-\~3 and 
x^ ~~1 x-{~S respectively. Find the expressions. 

Let A and B be the two expressions and and 
be respectively the quotients, when they are divided by the 
H. C. F. ^ 3. 

^ = (:^-f-3)(g^i) and ^ = (jt:-i-3)(02)* 

Their L. C. = 

But as the given L. C. M, =;r^ — 7.r-|-6, 

A (A'+3)(ej(6>2)=;r3_7;H-6 



x^ - lx -j-b 




T '! 


= — 1)(a: — 2). 

Q\> Qz could either be 1 and x^— 3x-i-2 
or {x — 1) and (;r — 2). 

If we assume the first pair of values, we . get expressions 
of the first and third degrees, which is contrary to the data. 
Oj and On are equal to {x- 1) and (x— 2). 
the expressions are (i) (.?r-|-3)(.x — l) = ;c^ +2.r— 3 

(ii) (a:+3X-^''‘- 2) = x^ -{-x—6. 
Example 3. Shew that if ax^ ^bX’^-t and a* x’^ 
have a common factor ot the form .x-f />, then 


[ca* a)’^ — {Jbc* — r)( — a' ^). 



H, C. F., L, C. M. 
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As x -\‘ ^ is a factor of -^bx-^r^ 21s well x"^ -\-b* x-^c , 

each will vanish if x= — p 

ap^ — bp-^c=^^ ... •— (0 

a' p^c* =(y ... ... (ii) 

By the method of cross-muHi plication, from (i) and (ii), we 
get ' 

p^ P 1 


— be* '\-b* c ca* — c* a — ab* cl* b 

2 s, J- 

be* ‘\'b* c ^ — ab* a* b 

P^ 


\ca* ~c* a/ — 


•* {ca*-c*df +(be' ^b*e)(ab*-a*b) 

... (ca* -e*ay==ibe* -b*eXab* ^a* b). 

Example 4 . Shew Xh^X x'^ -^■px’^ -\-qx-\r^ and x^-^qx'^AcPx 
-j-1 cannot have a common factor, unless ^ = <7 or ^ + <7+ 2=0. 

(i) Since the given expressions become identical if p = q, 
therefore each expression is a common factor, if p — q* 

. (ii) The common factor, if any, is obviously contained in 
the difference of these two expressions, z.^., {p-q)^^ 
-X‘(q~~P)x, or is contained in {p — q)x{x ‘~V). 

(p — g) cannot be a common factor, since it is a constant, 
and X is not a common factor, because each expression 
contains a term independent of x, 

a 

(x^X) can be the only possible faetor. 

Now, if (^ — 1 ) be taken as the common factor, each 
expression must vanish if x^ 1, in either case 

or ^-l-^-t-2=0. 

\ 

4-1 • 

Example 5 . If x^c be the H. C. F. of x^-\-ax-\-b and 
x'^ a* X -X b* ^ prove that their L. C. M. will be 

x^^(a^a* — c)x^ 4- (aa* — e^)x-\-(a^ eX^' — e)e. 
As (x-X^) IS the H. C. F. of the given expressions, there- 
.fore each is exactly divisible by X'-Xe. 

Dividing each by we get (^x-]-a-~c) and (x-^a* —e) as 
the quotients. 
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A L. C. — ^■) 

=x|i^A:2 { c-\-{a~-c)-\-{a* — c) } ( c{a^c) 

c(a' — f) 4- (a — c)(a' ~-c) } +c(a — c)(a'~c)^ 
=:x^ ~\-x^(a -ha' — c) + ;r(aa' — r*)-h(a — — ^)c. 

EXERCISE 105. 

^ ' f. For .what value of x will the expressions x^—^x^ 
-h2;«:-h4 and 3x^ — 7x^ -\-3x—2 vanish ? 

2. Find the value of w, in order that x^-^mx-{-2 and 
x^-h5x-\~6 may have a common factor, 

3. Find the expression which divides x*+x^A-^^ 

4-5;r-h*8 and 2x^ + -{‘3x^ — 2x—^t leaving 2a;— .1 and 

4a:+5 as remainders respectively. 

4. The H. C. F. and L, C. M. of two integral expressions, 
each of the second degree, are a;— 4 and a; ^ — 3a; ^ — lOo: 4- 24 
respectively. Find the expressions. 

5. If H be the H. C. F. and L the L. C. M. of two 

expressions A and B and if H A B, prove that 

H^^L^=.A^-\-B^. 

6. If a: -ha be the H. C. F. of x^ A- Px Q 'V P* x , 


A-q\ shew that a = 




P-P 



7. Find the condition so that ax^ A-^xA-c and^'or^-f 
A-c* may have a common factor of the form or+w. 

8. For what value of a will the expressions x^ — ax’^ 
-l-19a;— a-4 and — (a-h l)-»^^ + 23a;— a — 7 have a common 
factor ? 

9. Find'-the value of p so that x’^ArXA-P and x^A'X^ 
-[-or+l may have a common linear factor. 

10. Shew that ax^ A-^xA-^ and + ^ cannot have 

a common factor of the form xA-P* unless aA-c=d or 

11. If x^A-<7xA~^ and x^ A px^A-^xA-^ have a common 
linear factor, then (p — 1)^ — ^(^—1) 4-^=0* 

12. If x^A^xAb and x^A^'x — b have a common linear 
factor, then 4^=sa^ -a'^ and the factor is a:4-J (a -ha'). 

13. For what value of a, other than zero, will the expres- 
sions a;2_h5a:4-a and x^ A2>xAa have a common linear- 
factor ? He7ice^ find their H. C. F, 
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SECTIONAL REVISION VT 
TEST PAPERS 

I ^ 

% 

PAPER 1 

^ ; \ 

« 

1. Exemplify the distinction (i) between an integral 
tunction and a fractional function; (ii) between a rational 

function and an irrational function. 

Write down a general expression in x and y of the 3rd 

degree. 

2. (i) Multiply, using the method of detached co-efficients, 

; 5^^ — 2-*^^ “I* — 4 and 3x^’^x~^2, 

. (ii) Without actual multiplication find the value of a for 
which the co-efficient of x’^ in(4;r — l)(2^-f- 3)(;r — a) vanishes. 

3. Under what conditions will the expression 

—^y -hays -\-lfJsx be symmetrical ? 

4. If x=A (x — 2)+B(x — l), find the values of A and^. 

5. By the remainder theorem, find the remainder if 
3:^:4 — ; tr * + 4 ^ — 1 be di vided by X — 2 . 

6. Factorise S6x^ - S9xy - 231y^ by the application of 

— m and ab = n^. 

■>' *■ 7. Fiod the equation whose roots are —4 and 5. 


PAPER 2 

► ♦ 

-I. (i) li\x) = 4x^ — 5x^-\-^^X'-l, find the value of / (0), 

/(I) and /( — I). , 

(ii) Divide by the method ot detached co-efficients 
3x^-2x-\-2-x^ by 3x^-^2'-^x. 

2. Write down a homogeneous expression of the 4th 


degree in x, y and 2 , v ^ 

3. Write down all the types of terms in the expression 

x^{a — b) 


ab 


, where a, b, c are variables and x is constant. 


f ' 




O 
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4. If ^ -f- a + a^x - 2x + 3)(;c‘*^ -^x-Y)^ 

find the values of and a^. 

5. Factorise (2x -\-(2y — +( 2 ' — y — 2Ar)^. 

^2 

6. Simplify ^ — where «, ^ are varia- 

^ (« — ^)(rt — 

bles and jr is constant. ' ,«■ 

7. Find the equation whose roots are -f8 and —7^^^ 



PAPER 3 

I* Exemplify the distinction between absolute symmetry 
and cyclic symmetry. ^ 

2. Write down a cyclic expression in x% y, z whose first 

. x^ — y2 . ... .. . . . . " . 

term is 


ri 

- i , - 





x{y^zy ' 

3x Without' actual multiplication, state why 

is wrongT. 

a;* — 2^ — 14 

4 . Express _ iv^_r 2 V;r.|. 3 ) Proper partial fractions 

with denominators of the first degree in x. 


S. Factorise (2^ — 3y + 2r)3 + (x4-2y — ^)3 4.(y— 3x)3. 

6» Solve x'^ 55^=0 by factors and also graphically 

by the /z>5/ methods ^ -vn 

. ' ■ PAPER 4 ' ^ 


1. 

2 . 



W rite down a\c — 6)+ A —a) in cyclic order. 

5^4 12;i:^ 

Express — in the form of 

{x-lXx-2) 


• ' * 




Ax^ -Y Ch "= -| — — 

x — 1 jv— 2 


A homogeneous and symmetrical expression of the 


2nd degree in x, y and z has the value 14 when ^ — — 3, y=4 
and 2=^3 and the value 16 when :ir=— 2,y=3l,2s=— 5; find it. 
^ 4 . Shew by the remainder theorem that x^ — 1), (x-f- 1 ) 
.re the factors of -p 2;r^ —x^^ 2x, 
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5. Factorise — 13;i: + 1 2 by the remainder theorem. 

6. Use the method of cross-multiplication in solving the 

following equations ; Zx — 2y-\- z— 0 

2x y — 11 -?= 0 > 

x-\-^y^ 3 ^= 26 . 3 

7. Solve 2;r — 1 = “ by factors and also graphically by the 


second method • 


PAPER 5 


1. Find the values oi B and in order that 

A i^x — B{x 

2. Shew that p + ^ + ^+5 is a factor of 

{P-{’r){p-irS){Q-\-r)(p-\^s) — {pq — rsy-, 

3. Simplify by cyclic symmetry '2,{b-\-c — 2a){b-\‘C~a) “?< 

where a, b, c are variables. 

4. -If >>+-?= 0, shew that ’Si(x—y)^ — 3%x^ where ^ 

Xf y^ z are variables. 

5. Factorise — 63;c^-i-72:r^4-63;r + 10. 

6. Solve the equation 12;r^.-f- 16a* — 35=0 by factors and 
verify, the solution. 

7. Find the square root of a® — 6^^ -|- 1 — 26a^ 4*22a:^ 

— Sat-I-I by the method of indeterminate co-efficients. 


PAPER 6 


* 

1. Determine the values of a and b for which 

(i) 3^** — 7A^-|-9A2-f and (ii) ax^-^-bx-^-Z 

are exactly divisible by (a — 1)^. 

2. Shew that l-vm-\-n is a factor of 

l^{m + w)-f if P w® = 0. 

3. Shew that S'*”— 4^” is always divisible by 61. 


4- Simplify 



1 

■ ■ ■ ■ ■ ■ 

b){a^-c) 


5. If 2s^a~{-b~\-Ct shew that 

(i) 5^ 4- (5 — a)® 4- (5 — -I- — c)^ = b^ i- . 

(ii) —{s— by —(s~~ cy ^3abc. 

=:bc + ca~^dbj 


30 


* V 
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6. Factorise Hx'-^ 4x ^3. 

' 7. Solve the equation 15jr^ + 26x 
the square and verify the solution. 


— 21 = 0 by completing 


PAPER 7 

1. Using the principle of indeterminate co-efHcientS, prove 

(x v-\- -r 4- -h 3xy(x -h y) 4" 4r ■^) 

4- 32x{2 -h a*) 4- 6 xy z. 

2. Factorise (i) (a 4-dy 

(ii) 

3. Simplify ^ r, where a, by c are variables. 

ab\a — b\b — c) 

4. If a 4-^ 4 - i: = 0, shew that (i) ^a'^^3abc^ 

(ii) = —Sabc^ab 

where a, by c are variables. 

5. For what value of x will the expression 2x? 

-pl4;r4-6 and + vanish ? 

6. The H.C.F. and L.C.M. of two integral expressions, 
each of the second degree, are x^^Zy and 6x^-\-7x~y 
— 16xy^ — 12;^^ respectively ; find them. 

7 . Solve the equation — 17:^4-10 = 0 by the formula. 

PAPER 8 


^ I. Factorise (i) jt:2 4 -(^ — l)-^— (2^— 3)(<2— 2). 

(ii) 2a^ — ab~3ac-\-7bc-3b^ — 2c^, 

2. ^ be the H.C.F. of and x--{-mx-{-ny 

then their L. C. M. is x^ 4- x^(a 4- 4- ^) + x(am~fi^) 

— p(a 4- PXm -\r py \ . ^ 

3. Find the value of p so that x^ + (p—3)x^3p and 

;r3 4-8:»:^4-17:c4-10 may have a common linear factor. 

4. Solve the equations : 

x-\-y4-2=0 

bcx -\-cay-{-ab 2 = l* J 


5. Simplify ^ +two similar terms. 

6. Express in partial fractions --— 3 -- ^ 


7. Solve the equation 2;^^ — 13^:4-15 = 0 graphically by 
third method. 


MISCELLANEOUS EXERCISES 


[Selected Questions] 

1. {a) Write down briefly 53*7 x 53*7 x 53*7 x 1000000. 

{b) Find the value ot J s{s -d){s — b){s^c) when a =41, 
b = 40, r = 9 and 2s — a-\rb-\-c. 

2. (a) Multiply — -i-jr— 4 and 2x^—5x^-^l by the 

method of detached co-efficients. 

(b) Without doing full process, find the co-efficient 
of in the product of -- 2x^ -h 1 and 2;c^4-4;ir^ — 
X -f- 3. 

3. Find the H.C.F. of x^ -^x^-\~S and x^ —x^ b4. 

^11 

4. (i) 2b = a-^c and^ = ~ -f--, ; shew that a : b^c : a. 

(ii) U a, by c are in continued proportion, prove that 
a^-^ab : b^ : : b^ -\-bc : c^. 

5. Resolve into factors : 

(i) -- b^ ab(b — a), 

(ii) c(a^ + b^—c^)-{-b(e“ -\-a^ ~b^)-\'a(b^ —a^y^'^abc. 




6 . Simplify 


(a: 4- 1)2 


-f two similar terms. 


(x— y)(x—2) 

Solve the equations (i) x-]- y^S, y-hz = 10 y 2 + x= 12 . 


.... x—a ,x 
(11) ^ h 


8. If a — 


b-{-e c-\-a 


and b =- , prove that c — 




a-\-d 

a 


9. Express 


1-r 

3jr+ll 


l + 2a‘ 


in the form of 


-h 


B 


(x -y 2 )(x 3 ) x -^2 x-\- 3 

10 . The perimeter of a rectangular field is 72 ft. ; find’ its 
dimensions if it contains 315 sq. ft. 
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II \\7 j i . r, 3*4x3‘4x3*4 

11. {a) Write down briefly — ^ * 

1 1 V I \/ V V 

(b) Find the value of \/^— — when a = 10» 

5(5-0. 

^= 21 , ^r=il 7 and 5 = J(^j! + ^ -I- 0 - 

12. (a) Divide Sx^ ^22x^ ~llx^ -9x^ -\-7X'-2 by 4;ir^H- 
'x~2 by the method of detached co-efficients. 

(b) For what value of m will 2x^ — 5x’^ + 7nx—21 be 
exactly divisible by ;r — 3 ? 

13. Find the H.C.F. of x* -{-9x-20 and -64. 

14 . If a : ^ ^ f , prove that 


(i) a—2b-\-c 


{a-bY(b~-cy 


a 


(ii) (a-{rb-^c) : (a— ^-l-0=(«-h^ + 0® • b^ c^) . 

15. Resolve into factors : . 


(i) ^2^2_^3_^2-f.l, 

(li) x(y^ - a)^ y{x^ - a), 

(iii) 324;t:'* + 1, and hence find out the factors of 
3240001. 



16. Simplify ^ similar terms. 

(a — b){a — c) 

^ X — 1 , 2;t: — 7 _ 

17. . Solve the equations.(i) ^ ^ — “^—2. 

(i.i) 5 -h V4x - 11 = 8 

18. Eliminate /^, h and / from the equations : 


h=k^, /=vfe^ 

ll;r-f-5 


19. Express 


in the form of 




Ex -{- C 


(;r-2X-^-|-l)“ x-2 ' (x-hl)''* 

20. The difference between the length and breadth of a 
rectangle is 18 ft. and its area is 448 sq. ft. ; 

(i) its semi-perimeter, 

(ii) its length and breadth. 


MISCELLANEOUS EXERCISES 
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21 . Find the value of : 

(i) . 128 ’’ ^ 81 ® and ^ 27 ) • 

(ii) I (a + ^ 

22. Shew that (i) 7" — 1 is divisible by 6, and 

(ii) 45'^”^' -bl is divisible by 46, 
if ;; is a positive integer. 


23. Find the H. C. F. of -9 and +l\x* 

-1-81, by the method of alternate destruction of the highest 
and the lowest terms. 


24. \i X : a =: y i b 2 i c, then 

Resolve into* factors: ^ 

(i) ^2-;r-1332. 

(ii) z{x^yY—y{2’\-xY, 

Simplify 


2 $. 


26 . 






21. Solve the equations (i) 


2x—5'^x-3 
8 ^ 


3;r — 1 


(ii) 32^ = 


16 


28. Eliminate t from the equations 


29. Find the values of A, C in the following identity : 

ABC 

— 1) jr — 2)(.»: — 3)”" ^ — 1 x — 2 x — 3 

30. A certain sum was divided equally among a certain 
number of persons; had there been 3 persons more, each 
would have received 2 as. less, and had there been 6 persons 
fewer, each would have received 6 as. more; find the sum erf 
money and the number of men. 
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r 

31, (a) Find the value -5^243^ and 1296 


-I 


ifi) lfAr-|-i-=l, y— ^ —1^ prove ih 2 X xyz 

y z 


= 1 


32, (a) Shew that 5^^ — 4^^ is always divisible by 61. 

{b) Divide by x’^ ‘\-2x — and 

the value of m for which the given divisor will be a factor 
of the given dividend, 

33. Find the H. C. F. of 8;c^ + 3xH-10 and ld;r^ + 3x3+8. 

(xb^cd 


34, If 


ab-\-cd b'^~\~d 


a c 

shew that -r = t 

b d 


35, Resolve into factors ; 

(i) a{a-\-V)x’^ -\‘X — a{a 

(ii) ;i:^-h>/^H-l + 2Ar^y2 

36. Simplify £’+6*^+2^ 


1 ). 

2** 

15 


- 2;c* - 2y 


> 

4 


+ S;c* - 2;r - 10 


37. Solve the equations: 

(i) 3^+l + 2>'=85 ) 

3;r_2>'+2=ll. ) 

(ii) x+y + ^ = 3;r+2>’+^ 

— 3y “1^ — 24. 


= 0 1 


38 


Prove that J , ' +-TX- 


39. If 


x^ “h 3x -f- 7 


“1“ 


B 


(;z+ l)n(« — 1) 
L2:3 ^ • 

_i_ Cx + Z7 g ^ 
+ j. r find 


X^ 1 


(;t'2-hA:+lX^-M)^ ->^ + 1 

the values of Ay By C and Z?. 

40. A person bought 13 horses and 9 cows for Rs. 4,185 
and at the same rales 8 horses and 6 cows for Rs. 2.640. 
Find the price of 9 horses and 5 cows. 
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41. (i) If 2s = a + ^4-^. prove that 

165(5 + + + ^ + ^ 

(ii) If a = APf^~ \ d = AQ<i- \ c = AR^-K then 

9 

42* (fl) Simplify by the shortest possible method. 
(^Sx-Sy -(3x — S)"* -6;i:(5jr-8)(3j:-8). 

(^) Without actual multiplication, work out the 
co-efficient of in the product of x** ~ + 7;r — 4 and 

jc* — 3 -;c4-1. 

43. Find the H.C.F. of 3x^ - 5jc^ + 2 and 2x^ -Sx^-h3, by 
the method of the alternate destruction of the highest and 

the lowest terms. 




_1 ^ 

a-\rP 


shew that a^ + d'^ = 2c^. 


45. Resolve into factors : 

(i) x3+64. 

(ii) (X + y -F ^Xxy + yz-\- zx) - xyz. 

32 X +1 72 x ^>+2 ]^ 5 i' 

r 46. Simplify 21 ^'*■'*’■*'^■3 5-*^ 


x~l x — S x — 2 x-4 

47. Solve the equations(i) + 735 - ^_3 + x-S' 

1 1^3 

(n) y-~ ^x- ■ 

48. Eliminate ;r, y. 2 from y = a 2 , z^bx. x=cy. 

49 . Find the values of ( 2 ;*^ — + — 3 C. 

50. A railway journey of 240 miles would take half aa 
hour less if the speed of the train were increased by 2 miles 
an hour. Find the speed in miles per hour. 


A 


4S(S 



f • 


V'-; 


51. 



!V 


t\A 


5 . 


MATRICULAT/ON ALGEBRA ^ 

(0 If 25=a+^-f-r, shew that 

. (5 — a)^+(5— 

110 

^ K-r ~b'^ = c‘ and acs=;d‘^, then — 4- — = — . 

__ AT z • y 

52. (i) For what value of k is 36x* — 36x^ + - 12x+ 4 

a^p.erfect square ? 

(ii) Fill in the blanks in the following : 

^ y ^x-\~3y 3x — 2y 

S~ 3 = * 

•53. Extract the SQtiare root of ; 

^ X 


54. 


55. 


56. 


Tf /7 * /^— 1 1 — a. 

ita = \/ — express—— in terms of x. 

: * 

Resolve into factors : 

(i) ;r^+64. 

(ii) x'^-\-{a-^b-\-c)x-\-ab-\-ac. 

Simplify 2 ^ 







(a — b){a — c)(x — a) 

57- Solve the equations (i) 3^+3-^ = 9J. 

(ii) a2jr”= { }^. 

3x-7 




58. Draw the graph of 


From the graph find the 


value of the function when :r = 3*5 ; also find for what value 
of X the function becomes equal to 1*1 ? 


59. Determine the values of p, r in 

{x — IX-^ — 2X.^ — 3)^:r — 4)^ 4- p{x ~ 4)^ + -4)4- r. 

'60. A farmer bought an equal number of two kinds of 
sheep, one kind @ Rs. 6 each and the other @ Rs. 8 
•each; if he had spent his money equally on the two kinds, he 
would have had 3 sheep more than he had. How many of 
each kind -^id he buy ? 


MISCELLANEOUS EXERCISES ' 

61. Write clown briefly the value of 
52-9 X 52-9 X 52-9 x 1000000 

125(3-6)^ 

5jr-»i 25^+ ^ 

,(d) Find the value of 

62. (i) If + 15 and + 71, find the value 

of 4- b^ -rc^. 

(ii) If _ 155 2 iYid 143, find the 

value of a+^ + ^* 


63. The H.C.F. and L.C.M. of two integral expressions 
and B, each of the second degree, are + 3 ajid:r^ — 7^ 
H-6: find A and B. 


64 . 


65. 


' 1 6 . 


67 . 


\i a \ bw b\c shew that 

(fl 4- 6 4“ c^cL — b -f- 4“ c*". 

Resolve into factors ; 

# 

(i) 16;«r8-l. 

(ii) (5x +3yy -(3x+ 5y)3 -8(x-y)^. 

c- If x^~l^x^ + 3x + 2^x^+x-2 

Simplify X 


xz-l x* + x^-hl 


X* + X 


1 -1 ' 

Solve the equations (i) - + -=-25 

X y 

1 , 

— -r 

y 



1 


(ii) ^3^4- 2- ^3x 

1 


10=2 


- 68. If ;i: =k, find the value of . 3 :^ — 


69. Find the values of k, /, m in 

2x^ — llx-\-5^(kx 4- - 3) + 2;r- 5). 

70. A number consists of two digits. When the number 
is divided by the sum of its digits, the quotient is 7. The 
sum of the reciprocals of the digits is 9 times the reciprocal 
of the product of the digits. Find the number. 


468 


MATRICULA TION^ALCEBRA 


1\. y^c-\-a and, ^ = <2 + find the value of 


72 . 


-|_yj 4- ^3 _ "^xyz 

4- _|_ ^3 _ * 

{a) For what value of ;:c will both the expressions 

and 4;r^— 11^— 6 vanish? 

0 T o make Sx"*^ — 1 2x^ -f lOx'^ — Zx — Zvi perfect square^ 

(i) what should be added to it, (ii) what should be 
subtracted f^om it, (iii) what values should be given, to x^ 

73. The H.C.F. of two expressions Is x^'\-3x-\-2 and their 
L.C.M. is 3X^-i“5), one expression is 

17;r-hl0 ; fh^d the other. 

11 

(i) Ii ax=y and dy~Xj shew that — H"=— t = 1. 


74 , 


75. 


l4-« l-h^ 

(ii) a: d — c i d^e i prove that 

(a^ 4-^2 +. f^)=.(ab^cd-\-efy. 

If x-{-y']r 2 =S and jrr -i- ya -b = 9, shew that 

111 


+ 


+ 


1 — :r ’ 1 — y 1 


= 0. 


76. 


O- {x^>Y + ^x(x^y ^^x{x^) 

Simplify i ^ ^ 


2V+ d 


77. Solve the equations (i) 


1 3 


x-~"^x^l 7 

(ii) ^-y.=:3, 

78. Shew that A^(/V^— 1) will be divisible by 48, if is 
an odd number. 


79. If / (.^*) = — 3;r^-b 3;r— 1 find the values of /(O) 

jf(l) and /(;c-bl)-/(.r-l). 

So. A man, who went out for a walk between 5 and 6 
and returned between 6 and 7, found that the hands of his. 
watch had exactly changed places. When did he go out? 

[Hmt. Suppose he went out at x minutes past 5 and 
returned at y minutes past 6. From these suppositions^ 
we get 

;t=30+^ andy=25 + g.l 
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81. (a) If jc* + y® = l. complete^ = j = -. 


(b) Fill in the blank in — 


~b 



82. {a) Find the value of -^3xy2 when 

;tr=3*461, 2-314. ^ = 5-775. 

(b) Find the continued product of 

. 4-1, — ;r4- 1, 1- 

83. For what value of x will the expression — 7-*:^ 
4-13 a:^ — 9.r — 3 be divisible by at- — 2.v4-3 ^ 

84. li x-^y -a and xy=^b, express in terms of 

a and b* 

^ ;tr^ 4- 1 — 7 a: 4- 10_^Ar^— 4 a’ — 5 

85. Simplify ^2 ^ x'^^-x^-^-l * x^-{-x^-\-x 



1 . 4 _ 2 ^ 3 

Solve the equation — ^ ^ - —2+^3- 


vr Tf ^ — f — , prove that x(a 4r ^) + y(fi + 0 

a^b b—c c^a 

38. Construct a homogeneous and symmetrical expression 
of the second degree in x and y. .v/hich is ecjual to 128 when 
a: ^ = 4 and which is equal to 120 when a* = 1 , y = - 5. ^ 

89. Simplify (a+iJ +0-* — (^ -(^+«)* -('»+^)'* 

by the principles of homogeneity, symmetry 

and indeterminate co-efficients. 

90. An officer arranged his army of 3,900 soldiers in a 
hollow square 15 deep ; find the number of soldiers in the 

front row. 
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9.. 

(^) Shew that 7^"+i-}-i is exactly divisible by 8 for 
<ill integral values of even or odd* 

^2. \i x=b^c — a, y^c-\~a — z^-a-^-b — then 

+ y ^ — 2xyz= 4(a^ 4- 4* — Scibc^, 

(^) Find the continued product of 
(l+^Xl+^^)(l4-;f^), without actual multiplication, ■ 

93* (a') Shew that an integral expression is divisible by 

^ 1 if the sum of its co-efficients is zero. 

(b) Fill in the blanks 

(j^ — )=x^-\-x^( )+^( )—abc, 

94. Find the L.C.M. of 3a^^ab — 2b^y Sa^-‘27b^ and 
6d^ — 5ab-6b^. 


95. Resolve into factors 


< 16 . Simplify 


(i) 

(ii) ^3 

2«xl6“2 x256 
4-9x223 


19^32 30^3, 

17;»:H-26. 


^7. Find the square root of 22— 12 a/ 2. 

98. If a4-^-h^=f0, shew that 

99. Prove that {a b ^ c)^ ^ ^ b^ ^ = 3{a -{- b^i^ + c) 

(r4-rt). 

t 

100. An officer cain form his men into a hollow square 5 
deep and also into a hollow square 6 deep, but the front in 
the latter case contains 4 men fewer than in the former. 
Find the number of men. 


f 


ANSWERS 




/ {^Answers to the oral exercises have tiot been given intentionally.^ 


EXERCISE 2. (Page 7,) 

\. (i) 7^. (ii) a®, (iii) ap^, (iv) ab^, (v) (-01)=*, (vi) 

(vii) 3w® + 4«®, (viii) a*«^, *(ix) (x) ax^->rby^^ 

3. (i) 625. (ii) 49, (iii) 32. (iv) 81. 5. (i) 129, (ii) 359, 

(iii) 1113, (iv) 1114, (v) 14, (vi) 67. 6. 40,65,120.40,85. 

8. (i) 5’ or 78125, (ii) 7® or 117649. (iii) a^^ , (iv) 

9. (i) ^abcd, (ii) \2x*y^ , (iii) a^b^c^, (iv) a*b^c^, (v) I5a®^’c®, 

(vi) (vii) 60W*«®/>^. II. (i) a®, (ii) (iii) w®, 

(iV) x^^^ *2. (i) 2;tr®y'*, (ii) Sw®«, (iii) 2p^q^. (iv) 2fn*p, 

(v) 21^ n'^ . (vi) &x^y*z^w^. 14. (i) 2® or 64, (ii) 3® or 

729, (iii) (iv) (v) (vi) y'®. 16. (i) 5® or 25, 

(ii) 4®or64, (iii) x^^ (iv) 2x^, (v) 3y*, (vi) 5a6*. 17. (i) 4a=», 

(ii) 6;tr®, (iii) 5y*. 18. (i) 2<i®. (ii) 3d®, (iii) 4r®. 19. 22. 

20. 432. 




EXERCISE 3. (Page 12.) 

1. 

11a®. 2. 

9ad. 

3. 

15^. 4. 28j*:y. 

5. 

6ai. ft. 

Sabc^ 

7. 

Sa®. 8. 4Ar®. 

9. 

(i) 12a, (ii) 12 

X 13. 

10. 

(i) GXt (ii) 6x5, 

n. 

(i) 14a:. (ii) 14 

x4. 

12. 

(i) I4y, (ii) 14x7. 

13. 

2a + 2ft. 14. 

2;r + 3y . 

15. 

2a + 2d. 16. 3.;r + 2y. 

17. 

3ar + 7.' 18. 

2;*r + y + 4. 


19. a+b. 

20. 

3^4*7y + 4. 21. 

2a. 

22. 

3a + 2d — 2r. 

23. 

2xy-\‘2xz. 24. 

6a® — 3a 

25. 

AT® +;r® +4;r. 

26. 

2p“ 4- + 3. 


27. 

a ■* + 4a® + 1 . 

28. 

10 + a --2a®. 


29. 

a® +2a® + 2a + 1. 

30. 

7ar®-3;r®-2jir+4. 



31. 

(i) 7;r^+^’+5;i:®+3;ir+4, 

(ii) 

4 + 3;^ + 5.;r® + ;r® +7;r*. 


(i) a® + 4a® + 5a® + a® + 1, 

(ii) 

1 + a* + 5a® +4a® +a®. 

33. 

5 + 2x+ 2x^ + 2;tr® +'Ar* . 

34. 

3x* — 4^:® + 8;tr® + 4;ir + 9 . 

35. 

3.10® + 7.10 + 4; 

no. 

36. 

5.10® +7.10* + 4 ; no. 
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EXERCISE 4. (Page 15.) 

2. (i) \2a^b'^ ; (ii) ^ab, 3^a^b^ ; (iii) 3a6, 12a®6; 

(iv) lS6a®^* ; (v) I2a^b^c- ; (vi) 2fl6, 72rt*^®c*, 

3. (i) 2.72, 2^.72 or 98, 2744; (ii) or 225, 3375 ; 

(iii) 144, 4320 ; (iv) 210, 4200. 


(i) 


3bc 

5a’ 


(ii) 


i 3a: 


3Ara .... 4y 

► (m) (iv) 


(v) 3xy^, 


y ' ' ' x' ' ' 3<icb* 

ay. 5. The gaps are: (i) SS^y, (ii) 12^3^,^ 2a. 

<m) (iv) 0^2, (v) amn^, 

5a: 8a 18^- . .. . 4y® 


(i) 


^iii) 


6aA:* ^ax 6ax ’ 

m 

6tAr* 3a2^ 

12abc* IZabc^ 12^ * 
45a®^y® 48a®Ay® 


12a;® 3/®* 12A:*y^ 12A:*y2* 

eOb^x^y 4Qab^x^ 


(iv) 


60a=»d^ " 60a=*6=* * 


(iii) 


(vii) 


.(xi) 


.(xiv) 


60a^^3 ' 

_5^ 

6a-’ 

_2 
3a:’ 

z — x^y^ 
xyz 

61a: 

60 * 


(iv) 


AT® -fj/® 


17a: 




(v) 


12 • 
A*+y 


(ii) 


(vi) 


3a *t* 2b 
~2x ’ 

1 + 3a: 


a: 


a . b ** a 

(vui) Ox) 


(X) 


(xii) 


13a: 


12 


xy ’ 

bcx-yacy-{-abz 

abc 


(xv) 


13a 

12a:* 


8ay2r + 5^A:A + 9aAy 

^ ^ 1 2AryA 


(xvii) — — 

180 

, (xviii) 

— 537 ' 

8- (» 

(ii) 2*. 

(iii) 1. (iv) 

a6e, (v) (vi) 

1 0. No. 


II. (i) ^ , 

x-¥y 

x + y 

(11) — . 



EXERCISE 5. 

(Page 18.) 

6. a exceeds ^ by a 

— b, 7. 

a + b^b + a. 8. c 


8a: 


9 


9, 

13. 

J5. 


ax— «!. II, 0xa»0. 12. a x 0 *» 0. 

a 


a®xa^a®, 10. 

2n is an even number. 14. 2« + 1 is an odd number. 

The sum of the first n odd numbers is »*. 


f~i ICO 


A 


ANSIVERS 
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i6 4«+n = 5«. 17. m%of«=^of «. 18. If the length of 

rectangle is / ft. and breadth b ft., its area = /. 6 sq. ft. 

19. « — 1, « and 7z+ 1 are three consecutive numbers. 

20. (a) ^ + 1,(6) ^—1. 21, w— l,w + l. 22. 120 sq.ft. 

23. 7074 sq.ft. Rs. 81. 26. 104 degrees. 

27. (i) 6 rt. angles, (ii) 12 rt. angles, (iii) 16 rt. angles, 

(iv) 20 rt. angles. 28. (i) f rt. angles, (ii) f rt. angles. 


29- (16;»r+y) annas. 


31 


33. 


V V « 

63 

66 


30. (i) hours. 


(i) VL miles, 
——days. 34. 


... 440m 

(iJ) — y— yards. 

40 


(ii) - hours. 

y 

88w , 

32. — yards 


ax - 

rs 


8^ 

shillings, shillings. 
37, (i) Rs. By, (ii) Rs. — . 


35 


38. 


3 

4x 


miles. 


\ days. 


I4;e 


days. 39. 


xy 


x-^nt 


days. 40 


lS{16;r+y) „ n~m 

~srs. 41- Rs. 


74 


m 


, , l + m + ft .. , 

42. miles per hour. 

a+6+c ^ 

43. 

29;r 

25 

100.*: 

. 4 4 « “ * 45. ( 1 j 

y 

100 
a * 

. 100<2 
(1.) — . 

46. Rs. 15r. 

47. 

Rs. 

4R Rc 

20' ^ 100' 


.. '‘JO 

19. — years. 

X ' 

SO. ^ seeds. 

51. 

27a 

■4 

I9r 

annas. 52.* rupees, 

• 


4x 8(100 — ^) 

25 25 


seers per rupee. 55. 15/ sq. 


ft, 


56. Rs. 


xy 


57. 4 R- 

8 


58 


9;cy 

20 


59. adc cubic inches, 2[ad + ac dc) sq. inches, 


320ab 

9 

144/ ft 


6 1 . 50.r cubic inches 


62 


32^y 


64. 


64A. Z£;(/ + 6) ' 


27 


9 

65. < hJt 
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7. 

10 . 

M. 

12. 

13. 

14. 
J6. 
18. 
(iv) 
20 . 


EXERCISE 8. (Page 31.) 

6 divisions in the negative direction. 

3 divisions in the positive direction. 5, 3 divisions in the.- 

positive direction. 6. 13 divisions in the positive direction. 

5 divisions in the negative direction. 8. 14 divisions in the- 

negative direction. 9. 12 divisions in the positive direction. 

6 divisions in the negative direction . 

12 divisions in the negative direction. ^ 

+ Rs. 60- Rs. 25 -Rs. 15 + Rs. 12- Rs. 16 + Rs. 24 + Rs, 40. 
""6,r+8.tr — 4jf + 2;ir+ 3jir— 

-^Sx-5x+ nx~6x-{- I3x-7x + I5x 

+ 850 ft. -350 ft. + 260 ft.- 145 ft. 

(i) +6hrs., (ii) +2hrs., 

+ 5 hrs. 20 mts. 19. (0 +46®. 


i 5. — IUa + 14£z — 8^1 + 46dE 

17: -5®. -2®, + 4®, +8®. 

(iii) —2-5 hrs.. 

(ii) -8®. (iii) 0®. (iv) - 32®. 


(i) +15 mis., (ii) —15 mis., (iii) — 20 mis., (iv) — 35 mis 


EXERCISE 9, (Page 36.) 



IL 

— . 12. 

14.*r>'2’. 

13. 

— 4a6;ir®. 

14. 

1 s* 

“<2 + 4^ — 2£r. 

16. 

— 2r 

17. - 

■4^® + 

1 

3ad + + 4^a. 

19. 

2x^y£r + 4xy^z + 2xy2^ . 

20. 

I2ax^y-3a^xy- 

llaxy^. 

21. 

(i) 20, (ii) 

3. ..1 

(iv) 

-7, (v) -1, 

(vi) 0. 

22. 

+ 2, +6, +2. 

-4. 

23 • 

+ 2, +8, -10. 0, 

1 “9, + 1 



24. 

+ xy + yi ^ . 

25. 

+ y* 

26. a®- 

6®. 

27. 

-V3pq.\-3q^, 


28. 

a2*-4a-4. 

29, 

- 6x^ + 4xy - 5y~ 

« 

30'^ 

— 6x — 2y — 5^. 


3 1 • 

M 

— 3^® + 

* 

32. 

a^x^ — 2ax — 7 . 

33. 

34* 

— 2p^ — 4pq-\‘ 1 Iq'i 

• 

35. 

— 2 + j;* + 4x ^ , 


36* 

— rt + 4^ — I9d + 5^^ + 6/. 

37. 

AT* + y* + 3;r — 8;try + 2y, 

38, 



- 39. 

-;i:+12. 

40. 


(iii) — 14> 
+ 1. -5. 


3a2 - S/>- 


- a. 


* 

EXERCISE 

10. (Page 41.) 

29. 2x-i‘2z. 

30. 

- 3a6 + 7Ar - at . 31. 

32. — 2y®— 18. 

33. : 

2 — M® - rn^ * m* . 34. 

35. -7n® +3n6-l-26®. 

36. 

-*4A'®y® -y®c® 

37. — 5^®^ + 4^® — 6. 

« 38. 

2Ar® + i,ry 4^ 2y® -3c®. 


- 6v“ + •\xv, 

3^:" — — 1 

\ 
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39. 

a* + 6®. 

40, Ar®+y® — 2A:y. 

41. 3a®-26®-S. 

42. 

36® -a® -3. 

43 . _2a®-6®+8. 

44. 2a® + 36® -4. 

4.S. 

4a® — 36® + 2. 

46. —2a® +6® + 12, 


47. 

(i) — 7 is greater than —12 by 5, (ii) 

0 is greater than — 4 by 4 , 


EXERCISE II. (Page 44.) 

5. -^-3^. 6. 2a~b. 7. 2/> + ^. 8. -^+3(7. 

9. lU+2/. 10. 5a IK 6/-9w + 5«. 

12. -2^. 13. -4/> + 3^4-1. U. /> + 2 < 7 + 1 . IS. 4a-26. 

16. 2fl. 17. 6y-3;r-6^. 18. +1. 19. -4. 20. 0. 21. 1. 

22. 26. 23. 2y-2;r-2a. 24. 0, 25. 0. 26. -26. 

27. 5-(3-9). 28. (i) + +6® + 6* +^2) , 

— a®— ( — w* — 6* + m® — 6® — a®), (ii) :*:* + ( — a® +6f — 6® — <ra + — a6) , 

;i:* — (a*— 6t + 6* +ca — +a6). 29. (i) (2.ar* — 5.t^) + (.r^ — 4;r^ ) 

+ (3;tr® + .r^), — ( Sjt'* — 2:i^ ) — (4jr^ — ,r’) —(3 a:® — a;®), 

( ii) (a-r^ - )• + ( - bx^ — ex ^ ) + {cx ~fx), 

- Kdx^ — ap^') — (fA:® + 6Ar®) — (/at — tat). 

30. (i) -K (ii) +a. 

EXERCISE 13. (Page 53.) 

4. (i) -1. (ii) +1. (iii) -a«®, (iv) a®^ (v) 

‘ ^ (‘vi) w®"*, (vii)' «’*. 

5. 0.- 6. 0. 7. -49, 63, -21,3, -3,-1. . 8. (i) -59, 

121, -11, 1 : (ii) -42, -197, 3, 4 ; (iii) 3, -117, -13, -9, 

- 9. (i) 648y‘®, (ii) —4a *‘*6’. 10. 4Ar^ — 18 a:^>' + IOa'®^® — Ary^ + y'*. 

4 


EXERCISE 14. (Page 57.) 

f 

2. AT® + 5a: + 6. 3. at® - t* 7 at + 10. 4. -V ab v be 4'ac . 

5, ■a®+*2a6 + 6®. 6. Ga®+7c6 + 26®. 7. 2Ar® + SAry + 3y ® . 

8. a^b-la^b'^ ^ab^. 9. - a^ - h 20a:® - 100 . 

10. — 3A:®y + 7A:®y® — 2Ary®. II. - at® — 2A:®y — Ary® . 

12. 4 a:'* — 25a® 6®. 13, — 97 w®« + 9»2®«® — 2 ;/ 2 «®. 

14. SA~-i|iA: + t. 15. -10a® + 3a®-|a + x\j. 16. 1-a®. 

J7. 1+a®., .18. a®+2a®6 + 2a6®+6®. 19. a® -2a®6 + 2a6® -6®. 

20. a^-6®. 21. a'" + 6®. 22. 21a^-36a®6-a®6® + 48a6® -366*. 

23. 2Ar*-!AT* + Sy'*-. 24. l2Ar* + 24A:®y-25A.-®y® + 29Ay® -12y*. 

25. 2 1 AT,®. — 34A:‘*y + l8A:®y® — 18A:®y® 17Ary*— 4y®. 

31 


■0 
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26. 

28. 

29. 

3b. 

31, 

34. 

36. 

38. 

40. 

41. 

42. 

43. 

46. 

47. 
49. 
52. 
54. 

56. 

57. 

58. 

59. 
65. 
70. 

73. 

76. 

78. 

79. 

80. 


27, x*^x^y>rx^z-'!>x‘y=^xy'‘-lrxz^-‘)>xy-‘z 

— Zxyz^ ^ry* -\-z* -^-yz^ +y^5. 

+ x'^y — x^z + '^x'^yz v xy^ — xz"^ — Zxyz"^ -v- T^xy^z + 

~yz^ -y 


3 _,.3^ 


2x^ — ^x*y + 5.r^y® — + Sxy"* — 3y®. 


X — Ax^y + G.v^y'^ — 4;t'y^ + y’ — 2' 


1-fl 


32. l-5rt® + 4a^. 33 

35. x^-y^-z^-3xyz 

.3 


a* — Sa"* + — lOrt^ + Sa — 1 . 

— Zabc, 

y^ V ~ \ -^^xy . 37. x'^y — x^z + y'^z — y^x ■y-z^x~Z'*y 

x^ + ^x^-\jx*~2^x^ +1. 39. + 

-^a^x+lSa*x'^-2Qa^x‘^ + ISa^x* -6ax^ +x®. 

- 3;t® + 14;t:® + ;r’ - 10;»r® + 6;r5 + 4';r* - €:r^ + - 1 . 

-fl9-a® +6a''-i0rt®“2a® + 8a*-5a®-2a* +5a-l. 

1-^4 44 a'^ + Sa^ + Ha+e, * 45. a® +6a®-ra.^30. 

x^ +A:®(a4-6 + <:) +;i:(ad + a<^ + 6^^) -^dbc. 

-irWxy^ ^^y^ . 48. a® +3a®^ + 3a6^ + 6^. 

a'‘-3a«6 + 3a6^-6=». 50. ;r®-y®. 51. a» + a*6*+6®. 


.■fe: 

B 





53. +26V* + 2c^a2-a«*-2»*-^. 

a* + 6* +2 £z 6 + 2a£r+ 2^f . 55. a* + 6® +<r* — 2fl6 + 2aC'::^26c. 

4a® + 9^® + 16^® — \2ab + 16a^ — 2\bc^ 
a^ vb^-¥c^+ 3a®6 + 3a®^: + 36® a + 36®^ %- 3c®a + 3^® 6 + 6fl6c. 
a ® - 6® -t- ^ 3a®6 + 3a®c + 36® c - Zbc^ + 3fl6® + Zac^ - %abc. 

-1. 60. 2. 61. -4. 62. -3y®, 63. -1. 64. 39. 

-23. 66. -2;r®. 67. -47;t. - 68. -3^:. 69. -3y. 

12;r®-4Ary +4y®. 71. 3.;r®-3v®. 72. 4;t* + + 4a^ 


I4;v® — 5;c+ 21. 74.' 


jy 

x^ + 79:>r + 66 


12 


75. 9.r^ - 12^:* -9a: + 11. 


77. 30a:* +89a:® -26a:*-28ar+13. 

■ i" 


2Ar^-h4a:. 

+ 2rt ^ HyW— n 

6,r^ + lU-'* + 10a:® -h 7a: + 2. 72072. 

ar — bq^pc. 81. (i) a® +6^ 4 — 3a6^^i (ii) 0, (iii) 0. 


EXERCISE 15. (Page 64.) 


13. 

bd - xm. 1 4 . 

+ Ibczy, 

• 

16. 

5a‘,r® - Aax^ - 7 r. 


17. 

18. 

- 2a® 4 3a6® -f- 6f ® . 


19. 

20. 

Gdr'-^-Sa^Vi %rb" , 

21 . a 3. 

22. 


15. ab'^-bc-YCi 
— 3a®6® + 7X'^abx 
40r®-456“ + 24a‘'. 
a: -1-5. 23, a:-^ 
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24, 

Z9. 

34. 

37. 

41. 

45. 

48. 

49. 

50. 
52. 
54. 
56. 
58. 
61. 


x~ ?. 

2a - 3. 
a ^ — 2a ^ \ 


25 x~~2. 

30. '2f> i . 

35. 


26. 5;*: + 3. 27. 3w-2. 28. a + 3. 

31. i« — 3. 32. 3a-t“2. 33. l — x. 

x^-3xy+y^. 36. a*-a2>-6“. 


2a ® -<2 4-3. 38. a* + 3a+2. 39. 4<r®-f-3a-2. 40. a® -2a + 3. 

- 2;r® -h 3;r - 1 . 42. a®-Sa+I. 43. a + 1. 44. - 2/>4f + . 

x^ +X+1. 46. .r® — jtry -t- y® . 47, x* ^ x^y + x^y^ + y * , 

X* 4- x^y + x^y^ -f xy^ +y*. 

x'^ —x^y -yx^y^ —x*y^ -f- x^y^ — ;f®y® -f Jiry® — y’. 


— I . 

x^ — 2x^ +2x-‘ 1. 
x^ - x^y^ +y*. 

— 2jt®y -i- 2;t:y® — . 

:r* + y® + + 1 . 62 


51. a® + 6® + — — 

S3, .r* + 2:r ® + 3 j?^ + 2:r + 1 . 

55. -yy^ — xy ■vx’k-y 
57. jr® + ;r®y® — 3;c®y* — 3y® , 


59 
a - 


lx+ 1. 


6-c 


63 


64. <2 + 26-1-3^ 


66. AT®^ + x^^y^ + y®^* 


65 


60. ^x^iy—ix. 
x~ + 4y® + 9-?® — 2xy 
+ 3;lr^ + 6y2 . 

X* + x^y + x^y^ + xy^ + y 


67. rt -»-6 — 1 + 


1 + a -4- 2^ 


68. <2 + 2 + 


5(<2+ 1) 
a® -h 5<2 -4- 6 


69. a® + 4a 1 


2a > 3 
a® -4- 3a 1 


70. 2a® — <i6 + 6® 


36 


a® 4-a6-26® 


71. Remainder = complete quotient =l—;r+;r® — ;ir^ + 


1 + ;r 


72. Remainder = 135a*, complete quotient = 1 — 5a + 15a® — 45a® 

135a* 

"^l-t-Sa* 

73. Remainder — 4a® -h 86* , complete quotient = 1 -h a — 2a® — 4a* 

— 4a® + 8a® 
l-2a + 2a®’ 

78. ar* — 4ar® +6^ — 4ar+ 1. 79. jr®— 3ar + 2. 80. —2, 

81, -2. 82. 5a-f-4. 83. W 2 = -4. 84. -36. 85, — . 

m 

86. a=-9, 6-30. 

/ 


0 
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EXERCISE 17. (Page 76.) 


1. 

6. 

2'. 

7 

3. 

3. 

4. 

4. 

5. 

28. 

6. 

18. 

7. 

40. 

a. 

48. 

9. 

18. 

10. 

10. 

11. 

18. 

12. 

15, 

13. 

13. 

14. 

17. 

15. 

13. 

16. 

11. 

17. 

7. 

18. 

9. 

19. 

9. 

20. 

11. 

21. 

6. 

22. 

6. 

23. 

5. 

24, 

4. 

25. 

3. 

26. 

3. 

27. 

6. 

28. 

9. 

29. 

9. 

30. 

7. 

31. 

1. 

32. 


33. 

3. 

34. 

a 

5* 

35 


36. 

V. 

37. 

6. 

38. 

6. 

39. 

4. 

40. 

3. 

41. 

9. 

42. 

5. 

43. 

1§. 

44. 

2i>& 

45. 

Ii- 

46. 

3. 

47., 

13. 

48. 

10. 

49, 

2. 

50. 

3. 

51. 

3. 

52. 


53. 

2i. 

54. 

4^. 

55. 

2. 

56. 

-3. 

57. 

-11. 

58. 


59, 

-4 

. 60. 

1. 

61. 

-7. 

62. 

_ A 

63. 

2. 

64. 

21. 

65. 

3 
» * 

66. 

-5. 

67. 

-H- 

68. 

5. 

69. 

0. 

70. 

4^. 

71. ’ 2J. 

72. 

1. 73 2. 

74. 

2i. 

75. 

§. 

76. 

7. 

77. 

-4 

. 78. - 

3A- 

79. 

1 A • 

80.' 

41. 

81. 

-5i 

. 82. 

H- 

83. 

-3 

. 84. - 

2. 

85. 

■” a • 

86. 

#> 

f* - 

87. 

ifs* 

88. - 

-A- 8^- 

24 

. 90 

. 10. 91 

. 1 

. 92. 

8^. 

93. 

-1. 

94. 

1. 

95. - 

3A. 96. 

3H 

. 97. 

14. 


98. 


99, 

11. 

100. 

0) 

— 1, (ii) any value of AT, 

(iii) no value of 


EXERCISE 18. (Page 83.) 


). 

6. 

2. 36, 

3. 3. 

4 

. 24. 

5. 

9. 

6. g. 

y. 

i 8. 

3f. 9. ' 

i 10. 

4i 

11. 3. 

12. 

17^. 

13. 10. 

14. 

-11. 

15. 11. 

16. 21 

17 

. 24. 

18. 

541. 

19. 

20. 

2. 

21. 3i. 22, 

. 15. 

23. 


24. 

a 3 

25. 1. 

26, 

“54 • 

27. 10. 

28. - 

74 

T5 • 

29. 1?. 

30. 

21. 

31. IH, 

32. 

1^4 • 

33. -W* 

34. 

-1*67. 

35. 

24. 




EXERCISE 19. (Page 86.) 


I. 


2 A 

(I) d = (ii) 


2jA 

b ’ 




3. (i) 


2A 


5. 


(ii)‘ (« + />) — 


2j4 

h 


a + 6’ 

'■ = 2^4’ 


6. e 


(ii) y = 


180- .r 
2 


= y\/4- (*) *=180-2y. 

8. (i) r- 100(^ -l). (ii) S. 


< 


/V 


OHVt 
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. (i)»-=/v/^. Ui)A 






V ~u . — M 

10. (i) /= -7-^. (i‘) ^=-7- • 


II. / 


-v/S 
4 * 

3K 


12 . €L^^C^—b'^. 


H. A= r 




13. (i) C=|(/^-32). (ii) 10. 


IS. 


2{s-ui) 


.. - ^z/-2730 . 

16. — iq , /^42. 


EXERCISE 21, (Page 94.) 


1. 

75*. 

2. 102*. 

3. 36*. 72*, 

72*. 4. 25*, 5*. 

5. 

48 years, 

24 years. 

6. 45 years, 15 years. 7. 69®. 37*. 

8. 

50, 33. 

9. 10. 

10. 19. 

11. 30. 12. 170. 

13. 

28. 

14. 24. 

IS, 25. 

16. Rs. 43, Rs. 53. 

17. 

Rs. 81, Rs. 69. 18. 

16, 21, 12. 

19. Rs. 20. Rs. 27, Rs. 34i^ 


20. Rs. 90. Rs. 120, Rs. 130. 21. Rs. 200, Rs. 160, Rs. 140. 

22. 10. 23. 60. 24. 420. 2S 60. 26. 36. 45. 

27, 204 ft- 28. 120 miles 29. 56 gallons. 30. 7200. 

31. 84. 32. 360. 33. 87, 34 420,440. 35. 12,28. 

36. 566, 112. 37. 854, 210. 38 645, 214. 39. 9, 24. 

40. 16,36. 41. 21,45. 42. 48. 43. 56.28. 44. 54,44. 

45. 34, 8. 46. 28, 29. 30: 47, 17. 18. J9, 20. 48. 14. 16. 18. 

49. 25,27,29. 50. 50,51. 51. 110.112. 52. 75,77. 

S3. 102,104 54. 115,117. 55. 48. 56. 25. 57. 71. 

58. 53. 59. 62. 60. 21. 61. 72. 62. 24. 

63. 39. 64. 275 minutes past 8 P.M. 65. 12)^ days after 

the start of the Erst steamer ; 3000 miles from P. 

66. Iff hours. 67. 3 miles. 68. 20 miles an hour. 

69. Similes. 70. 48 miles. 71. W meets after travelling 

21 § miles. 72. 30 miles per hour ; 240 miles. 

73. * After lOf^ minutes; B overtakes A after travelling 10^ 

miles. 

74. (i) After 344^ minutes, (ii) after 27^ minutes, 

(iii) after 43^ minutes. 75. (i) 1 Of? minutes past 2, 

(ii) ’21j?f minutes past 4. 76. (i) 54,fir minutes past 4, 

(ii) 43 minutes past 2. 77. (1) 43(2^^ minutes past 5, (ii) 49^^ 

minutes past 6. 78. 32 yds. and 48 yds. ’9. Tea 14 as. per Ih. 


^ matriculation ALGEBRA 

^ and coffee 10 as. per lb. 80. 126 mangoes. 81. 20 seers 

of the first kind, 30 seers of the second kind. 82, Rs. 5400. 

S3. Rs. 1200, Rs. 2000. 84. 1^.2400. 85. 3400 males, 

3200 females. 86. 40 goats of each kind. 87. 44 men. 

255 ft. 89, 49 49 ft. 90. 16 ft., 10 ft. 

ol* ^ eight-anna bits. 

vj. 60 four-anna bits, 20 two-anna bits. 94. 20, 30, 5, 125. 

^S. 40,31,72.12. 96. 19, 13, 7, 42. 97. 28 boys, Rs. 125. 

98. 5 hours. 17 mil^. 99. 180 leaps. 100. 40 leaps. 


SECTIONAL REVISION I. (Page 110.) 

Paper I. 2. —35, —11, —5, 3. ^xy — xz — yz. 

5. -i. 6. 48. * ' , 

Paper 2. I. «» + **+«*. 2, 3. 3. 

4. a®— 6®. 5. — 4|, 6. 15 years, 36 years. 

Paper 3. I. 6a — 26. 3. Quotient =» 1 -4-3a:+4>t:® + 

remainder =- 4;jr*-4;rs. 4. 20a*-5a6. 5. 

6. 3f hours after the departure of B; 16§ miles from the starting 


Paper 4. I. ~a + d + 4c, 

4 . 1 . 6 . , 

Papef‘5. 2, (i) -fl, (ii} 4-1, 

l-a+a^ — a^, remainder =a®r 
6. 46^ miles. 


2. ;ir®-^3jc— 1. 

, 

r 


3. 4^«-l. 


(iii) +1, (iv) -1. 
4. 5. 


3. Quotient = 

5. + 


Paper 6. I. 2(fl6 + ac-f 26f ). 2. 

+ 47A^-i5Ar®4-ar’. 3. 

, 5- 2. 6. 48 miles. 


— 56 + 68.i' — 158 a*® + 107a*^ — 98Ar^ 
Haw**, 4. x^. 


Paper 7. I, (i) 20. (ii) 9a® -4 3a- 5. 2. 8a® + 86® - 22^:* 

- 16a6-86a^-i-866c or 22f*-8a*-86® + 16a6 4-86air-866c. 

3. 18a® + 40a>'. 4. 10a® + 2. S. -1. 6. Rs. 2300. 

Paper 8. 2. 2p, 2g. 


6. 24. 


3- a^ — 2a® +3a® +5a + 11. 
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paper 9. *• 

/^V 

3. (O »'= V Wr- 


1 1 + 7^ - lOj^ + a:’ 4- 2ar< -‘Le* . 

Zv 


(ii) 


irr 


z* 


2. 25, 121, 361. 841.. 


4. IZx^. S- - ^ 


6. 

31 ft., 20 ft. 




Paper 

10. 1. (i) %a*b°cOte‘. 


(ii) fa®6®^rf®. 

2. 

3. (i) 30, 

in) 

1. 4. 

3;tr^-2Ar®-3;t-6. 


100 




5, 

(i) 3^-2y-22, (ii) A = 

— a. 

6. 

280 leaps. 

, * 


EXERCISE 

22. 

(Page 116.) 


1. 

4;i^ + 20j»:y + 25y* . 2. 

9a® +42*26 + 496®. 

3. 25;J:r* + 30:*; + 9 . 

4. 

9 4- 24/> + 16^* . 

5, 

9a®6® + 24a6® + 166"*. 

6. 

64a* + 484Z=»6 + 9a*d*. 

7. 

81a®;);® + 72axy^ + 16y*. 

8. 

+ «*. 

9. 

p^x^ +2/)^Ary + <7®y®. 

10. 

p^-¥2p*g^ + p'^Q*^ 

II. 

4a*6® + 12a®6® + 9a®6’». 

12. 

a*-24z6 + 6®. 

13. 

562::y. 14. 

25«®. IS. 49*7®. 

16. 

I98a. 17. 9. 18. 16/)* 

19. 

91204. 20. 164025. 21. 494209. 

>:2. 

649636. 23. 373321. 

24. 

1002001. 

25. 5a®+8a6 + 56®. 

26. 

Sjt® " 5y® . 

27. 

p^x^ + 9®y® — 

g^xr — p~y^. 

28. 

n® + 2mnx — 2mxk — ^* . 

2 9. 

9a®-30a6 + 2S6®. 

30. 

25»z* — 30w + 9. 

31. 

36/>® - 606 + 25. 

32. 

49;ir* — 14^:+ 1. 

33. 

16-566 + 496®. 

34. 

fl* + 2ab + 6®. 

35. 

16ot^ — 40>«® 

n^ + 2Sn*. 

36. 

a^x^ ~2abxy + 6*y®. 

37. 

4a‘‘;ir® — 12a®6*;ry + 96^y® . 

38. 

49a«-S6a®^® + l6d*. 

39. 

4a®6® — 4a®6^ + 6®. 

40. 

49^®4^ - 112^*9* + 64^«<7 

6 

41. 24a6. 

42. I6y®. 

43. 

169 ®. 44. lS4w. 

45. 

36^®. 

46. 25a;®. 

47. 

39204. 48. 60025. 



49. 156816. 

50. 

19044. 

51. 

247009. 

52. 358801. 

53. 

Aab* 

54. 

13a®-24a6+136®. 55. 46^^y 

56. 

- X^tnnxy - ^n^y ' 

* 

m 

57. 17a®6® 

— 12a6® —4a*. 

58. 

369. 59. 185. 


60. 289. 

61. 305, 


EXERCISE 23. 

(Page 119.) 


1. 

9jt*-25. 2. a*w®-- 

6®«® . 3 

. rt®A;®-6\ 


4. 

7. 

10 . 

12 . 


Zf.2 


-p^x^ —q*-y 
a 




5. I6a“-2S6=®. 

8. a* — 1. 


;t:2-.y2 +2y2-5®. 


+ x'y"^ + y 


13. A;*+;tr* + l. 


9. ' 

^xy +9y* —162“ 
U. ,v“ + .vVl. 


II. 
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15. 

17. 

20 . 


3a® — + f 2^ — 3t*. 10. 4a®d+4a0® 

4a0-4a^ + 4a^. |8. 24a0-32fwr + 40flrf. 19. 

7815. 21. 6460. 22. 


5445. 

8547. 


EXERCISE 24. (Page 120.) 


25. 

4x^ + iex+15, 


26 . 9w® 4* 9tn — 10, 

27. 

1— .a?— 6;tr®. 

1 

28. 9 — 3a?— 20^::®. 

29. 

x^ — 2xy + y * + 32x—3zy + 2^® . 

*• • 


30. 

4;ir2 + ^xy + y ® 4* Azx + 2yz — 3z^. 


31. 

1 

4;»r* + I2xy + 9>'* - 3xz - J 2yz - 

Sz^. 


S 

- ir 

y 

" . • ‘ ' 

V’ ' EXERCISE 25, 

(Page 122.) 

T I. 

.ar®*f6.r® 4- 11^:4- 6. 

2. 

% 

AT® 4- 9a;* + 26Ar + 24. 

3. 

x^ 4- 15;r® 4- 74;r 4- 120. 

4. 

a;® 4- 2a;* -23a:- 60. 

5. 

.ar®4-2;i:2_43.a:-140. 

• 

6. 

a;®4-3a;*-18a:-40. 

7. 

x^ — —lx-¥ 60. 

8. 

x^ — 5a;* — 18a;4- 72, 

9. 

^-12;ir*4-47;*:-60. 

10. 

a;® -12a;* 4- 39a:- 28. 

II. 

ar® — lO^r® 4-31.a?— 30 ; 

12. 

a:® -ISa;* 4* 104a:- 192. 

13. 

8.ar® 4- 36^^® + 46x + 15. 

14. 

27A:®-63A^4-42Af-8. ' 

15. 

a^x^ + lla®;tr*4-36a;if + 36. 

16. 

m^x^ — 8m* a;* 4- 11mA; 4- 20 

17, 

p^x^ — I4p^x^ 4* 84. 

:* 



18, (x ^r p){x q){x-^ ^ (^4 q'^r^^Jt^pq^pT’Vqr^xJ'rpqr. ‘ 

• 19. iP’^d) {p+2d)(P — 3c) = {p)^’^ {a + 2d~3c)p^ + {2ad^3ac—6dc)p 

' r.+ ( ’— 6a^^) * 20. (w + 3)(w— 4)(w+ 5) = w® + (3 — 4-f 5)w® 

. , ' + { 3 X (— 4) + 3 X 5+ ( — 4)5 X } w— 60. 

* ' i • 



t ^ 

EXERCISE 26. 

(Page 123.) 

1. 

8a;® + 12A;*y + 6xy^ 4 y®^^ 

2. 

x^ 4 9A®y 4 27Ay* 4 27y®. 

3. 

8a® + 36a*6 + 54a6* 4 276® . 

4. 

a® A® 4 3a*A*6y 4 3aA6*y* 4 6®y®. 

5. 

1 4 9a: 4 27a* 4 27a®. 

6. 

8 4 60a 4 ISOa:* 4 12Sa®. 

7. 

2’7a® 4 54a^ 4 36a* 4 8 . 

8 

a® 4 3a*6* 4- 36*a* 4 6®. 


9. 27a® + S4a<<>» + 36a“d* + 8A«. 

10. (43f« + 2«)^ = (4w)^ + 3(4w)*(2«) + 3(47^2) (2«)® + [2n)^< 

11. (2A3y)» = (2/>)’ + 3(2^)*(3^)+3{2/>)(39)*+(39)=>. 

IZ. (S^ + 29)=> = (5^)’ + 3(5^)“(2^) + 3(5/!>)(2?)* +(2?)“. 

13. (2a + 36)’ =(2a)“ + (3A)’ + 3(6a6)(2a + 36). 

14. 343a=' + 294a»i + 84^*a + 8i^ IS. I25(x^ + 3x^y + 3xy^+y^). 

16. 2a’+9a= + lSa + 9. 17. 24a'' + 48o + 26. 

18. 3S. 19. 91. 20. 243. 2|. 35S. 22. -19. 23. -M5. 


ANSWB/iS 
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26. ” 12 + 6-*^ “ 1 27 — 54a^ 4- 36jt^* 8^. 

28 27fl® — 64^ “ 144Ar®v + lOS-STv® — 27>'^. 

30. 125;t^ - 300;tr*y + 240jry* - 64^"* . 

31. 64m® — 144w^« -♦• 108m*«® — 27*t^. 

32. 21b^y^ . 

33* (^;^_3y)=» =(2;r)=*-3(2jf)*(3y) +3(2;tr)(3y)*-(3y)^ 

34. (4m — Sat)® = (4m)^ —3 {4m)*(5.*’) + 3(4m ) (5;v)® -{Sx)^- 

35. (4rt-6d)® = (4rt)'’-3(4a)*(6/^) + 3(4a)(6^)2-(66)=>. 

36. (2/&-3<7)=* = (2/!>)=*-(3<?)^-3(2/>)(3<7)(2>>-39). 

37. 27(m® — 12m^n + 48mn* — 64«* ) . 38 ^^ + 15^*^ + 75^9*4-1259^. 


39. 

12;i^ + 24.r+ 28. 

40. 965r® — 96^: + 1 52 . 


41. 

189. 42. 

335 

43. 448. 4'4- -3. 45. -7. 

46. 988. 




EXERCISE 27. (Page 126.) 


1. 

ar*4-27. 

2. 

;i:=» + 125. 3. ;^r* + 343. 4. 

5r* + l331 

5. 

12Sa’ + 27 

6. 

27m=* + l25«*. 7. 5r*y* + 645*. 8. 

645r* + 729y*, 

9. 

^ a** + 6® 9* . 

10. 

a*’ + 646*^. H. 5r* + l. 13. 

98. 

13. 

9(5:* + y*). 

. 14. 

37(;»^-y=»). 15. 56. 19. 

5r*-8. 

17. 

;»r»-216. 

18. 

;t*-S12. 19. 57* -1728. 


20. 

27:5* — 8. 

21. 

1255;*- 27y®. 22. ^V*-8r*. 


23. 

a* — 6*9*. 

24. 

19m* -37«*. 25. 37(/>* + 9'*)- 


26. 

-189. 

27, 

(a)* + (36)* = (a +36) { (a)®- (a) (36) + (36)® } 


28. (2;tr)=»-(Sy)®=(2^-5y) { (2^)* + (2;r) (Sy ) + (5y)* } . 

29. (4^)» + (39)* = (4^ + 39) { (4/5')® - (4^)(39) + (39)* } . 

30. (7a)*- (6d)*=(7a-6^) ( 49a* + (7a)(66) + 36^® ) . 

EXERCISE 28. (Page 128.) 

I. a* +^® + 9® +2a6 — 2ar — 26^. 2. a* + d® + 9® — 2ad — 2a^ + 2^c. 

3. 4a® +d® + ^® — 4ad — 4ac + 2^£“. 4. 4a* + d* + ^® + 4a6 — 4a^ — 2^^. 

5. 4a* + 6® + 99*-4a6 + 12atf-6^c. 

6 . 25a'® + 4y® + 95® - 20;iry + 30;ir5- I2y5. 

7. 4;»r* + 9y® + X - I2;»ry + 4Ar - 6y . 

8. + .3^®y® + y^~2x^y- 2xy^, 

9. fi^x* + g'^x^y^ + r*y* - 2pgx^y + 2prx'^y'^ - 2qrxy^, 

10. 4a* + d* + 9 r* + rf* + 4a6+ 12af +4rtrf + 6df + 26rf + (k:(f. 

II. a* + 46®+9^‘®+ ]6rf* — 4a6— 6a9 + 8arf + 12^c — 16^'^^— 24frf.' 

12*. 4^* +99* + r*t+4i® + ^®-l2;>9 + 4/>r-8/>s + 4^/-69r+ 1295 

- 69^ — 4ri + 2r/ — 45/. 

13. 9;r* + 16y* +45® +Z9* — 24;try + 125r5 — ^xw~ 16y5 + 8yza— 45w. 

14. 3fl2 — 6ad + 8ar + 269 — 3r* 15. 2a* + 4a6 + 8a^ + 269-6* -9-. 
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^3^ 


Matriculation algebra 


16. 

17. 

18. 

19. 

20 . 


4a* + — 2c 2 + 1 Oad 

2(a* + ^* + c* + 2ac + 26i/). 

2(a* + ^2 ^ _ 2ac^2ad + 2cd)» 

“6* — c* — 26c— 2bd-^2€d. 

361. 21. 841. 22. 20. 


23. ,S2 


EXERCISE 29. (Page 130.) 


1. 

169. 

2. 

324. 3. 4. 

4. 

81. 

5. 

28. 6. 105. 

7. 

3. 

8. 

•61. 9. 3. 

10. 

3. 

11. 

12. 12. 23,527. 

13. 

11, 119. 

14. 

+ 4p^ + 2. 

15. 

110. 

16. 

14. 17. w® — 3m. 

18. 

a® + 3a. 


19. (3;c'+3y — 

^)*. 


20. 

(2Ar+5y + 2r)®. 

21, 

(;tr-y + a)2. 

22. (.ar— 2y +3^)*. 


25* 

124. 26. '35,984. 


EXERCISE 30. (Page 134.) 


I. ^ - 1 + 3;cy . 

3. 8.*® + y® + 1 — 

5. :i:^ + 8y»-275r* + 18;t^^. 

7. 9:r* + y® + 5r* +3;iry + 3Ar^— y^:, 
9. -572. 10. 63. 


2. :r*— y® — 1— Sj^ry. 

4. AT® + 8y® — + ^xyz, 

6, Sx^ — y® - 27^® — 18;rya. 
8, S;r+3y— r. 

11. 740. 


1 . 

3. 

4. 
6 . 
8 . 
9. 

II. 

13. 

14. 

15. 


EXERCISE 31. (Page 136.) 

* 

4a* + 2ajr+;i:=. 2. fl®-4a6 + 166*. 

32a^ — ]6a^.r + 8a®A:® — 4a®j*r^ + 2ax^ . 

9w** + 3w+l. 5. ;r® + 4;»r*y + IS^'y® + 64y®. 

1 — 2w + 4w* — 8?«^. 7. lOa** — 8a^6 + 4a®6^— 2a6® + 6^. 

— ia6 + 6*. 10. ;r®-;r*yr + ar*y*2*— 

p-^q — r, 12. a* + 6® + c* +a6— ac — 26c, 

wi'® + ;«'*«* + m^n* + w® «® + 

— A'’a l-;r®a* — ;r*a® +;r*a® — ;ra’ + a®. 

fe 

+;»;*« + + x*a^ +x^a* + ;r*a* + xa^ + a’’. 


EXERCISE 32. (Page 138.) 


21. 

(a-f 6)(c + </) . 22. 

(p + q){p- 

^). 23. (;r— 1)(77« 

24. 

(;r* + ;r+ l)(2a + 36). 

25. 

(a;ir+ 6) (3^ + q + 2r). 

26. 

{pq + r) ( w* + mn + m® ) . 

27. 

{x~y){a-‘6 + c + d). 

28. 

x{x+7)(x^+7x-25). . 

29. 

S(p^ -qry{3p- -oqr^2\ 

30 

^x-y)(3p-yg). 

31. 

{x+y) { C:tr + y)*-3Ay ) 


ANSlV£J^S 
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EXERCISE 33. (Page 140.) 



(^+y)(a + 5). 

2. 

ix-y){a~b) . 

3. (;r-y)(/«4-3). 

4. 

(;tr+2)(y + 3). 

5. 

(x + 6)(Ar — 3a) . 

6. (a + 3) (a® +9). 

7. 

{3P-5Hfi^^2). 

8. 

(2^-3^)(3;> + 2r) . 

9. (^+1)(9 + 1). 

10. 

(a + l)*(a — 1). 

11. 

(2a-5){a® + l). 

12. (5a-2)(a® + l), 

13. 

(;t:-y)(A:-3). 

14. 

(2a + 6)(3a — ^). 

IS. (2a-l)(a®4-2) 

16. 


17. 

(ll;»:®+7)(;»:+5). 

18. (;tr®+l)(a;i: + 6) 

19. 

(3y-2)(2Ar-3). 

»20. 

— 2a )(;!? — 6). 

21. {x^-l){ax — i). 

22. 

(ax— l)(6;r4*y). 


23. (a4-l)(a 

I'^x —ay —z \ . 

24. 

(a + dx + cx^)(x+ l){x 

— 1), 25. (kx^ lx ni,)(x+\)(x — l). 

26. 

(a-26)(a-2d + 3).' 

27. (a -t-6c) (6 + ^a). 

28. 

(ax - 6y) (bx — ay ) . 




■ . 1 

EXERCISE 34. (Page 141.) 


1. 

(2a + 7)*. 2. 

(5^ - 

-3)®. 3. (5a+46)' 

4. (7m “ 4n)® 

5. 

(6a + 56)®. 

6. 

(6a -76)®. 7. 

(7a + 36)®. 

8. 

(5;ir-6y)®. 

9. 

(4.r + 7y)*. 10. 

(9a -76)®. 

11. 

(9;ir + 5y)®. 

12. 

(3w-llrt)® 13. 

(8;*; + y)®. 

14. 

(4^-6^)*. 

15. 

(3;r+9y)®. 16. 

(Sw— 7«)®. 

17. 


18. 

{--^1 IP . 

(a;f + 36y)®. 

\ X J * 


\ y X J 


20. 

(4a6— c®)®. 

21. 

(2a + 36 + c + if;®. 22. 


EXERCISE 35. (Page 142 ) 

1. (4ar+3)(4Ar-3). 2. (9a + 56) (9a -5^). 3. ( 1 + 6;t) (1 - 6;r) • 

4. (8a+l)(8a-l). S. (3jir+ 10) (3;r - 10). 6. (7 + 5a)(7-5a). 

7. (ll + ^:)(ll-t). 8. (l + 7ar)(l-7ar). 9. (a* + 5)(a=^-S) . 

10. (4;r» + 7)(4^*-7). 11. (1 +9;t^y)(l-9Ar*y). 

12, {x^ + Sy)[x^ — &y) • 18. + l)(3;<r + l)(3Ar— 1). 

14. ;r(4;»;* + 9)(2;ir + 3)(2;tr-3). 15. {\^-Ax^)(l^^2x){\~2x). 

16. a*(l + 9a®)(l + 3a)(l — 3a). 17. ;ir’(6,r* +Sa*)(6;ir* -5a*). 

18. 3x^{8x^+^^)(Sx^-9y^). 19. 4a®6=^(lla®6® + 9) (lla®6®-9) . 

20. {2Ar-3y)(2;tr-3y + 2)(2;»:-3y-2). 

21. (a+56 + 7r)(a + 56-70. 22. {x+2y~3z){x-2y + 3z). 

23. - 4a6. 24. (,Sx--y){x-3y). 25. i7x-y){x-7y), 

26. (I3a + 6)(a + l36) 27. (I9w + 13»)(23«-w). 

28 5»(12w-13«). 29, 12(Sa- 1)( a + 2). 30. 4a(6-c). 

31. (10a + 96-7^)(l56-2a-25c), 32, 28a(3a-S)* 

33. -^axix^-^-a^)- 34. 23935. 35. 714000. • 36. *47$. 


. T ' 


MATRICULATION ALGEBRA 


EXERCISE H. (Page ]43.) 

13. + + 

+ )(9>«* — + 25«*). 

85. (a--5)(flt®+a^ + ^2)(a« + a3^3 ^^6)^ 

16. (a*-26®^*)(dte + 2a«6V* + 46V^ ). 

17. c^(7a^ + 46<‘)(49<r®-28a^6’»+l66«). 

iS . ( 3;i?+ 2y — ar) {Ox^ + 4j/® + ^ 12;i^+ 3^2?+ 2yz ) . 

S9. (2a-36 + 3^:)(4c*+962 + 9t*-12a6-6ar + 96f ), 

20. (c — 6) ( 7a* + 13^:6 + 76® ) . 

21. (iZ — 26 + l){'a*— 4a^ + 4^2_fl + 26 + l). 

22. (^— y — 2;ty + y2+;i:— y + 1). 

23. 2(6— 2a)(15ia®— 466a6 + 3646®). 

24. (lSx-5y){lS6x^-^‘2^0xy + 277y^). 25 . 2240. 26. 15500. 

27. 31040. 28. (a — 6)(a +6)(a* + a6 + 6*){a® — a6 + 6®), 

29. (<2 — 6)(a + 6) (a* + 6®) (a* +a6 + 6* )(«*— a6 +6*)(a®— a*6®-l-6®^ 

;0. (2a*+ l)(2a® — l)(4a^ -2a® + l)(4a* +2a® + 1). 
il. (3a + 6)(3a-6)(9a*=3o6 + 6*)(9a* + 3a6+6® ). 

-^2, 6)(a + 6 )(a® + a6 + 6® )(a* — a6 + 6®). 

33. 3;?r®(.ar+ 2)/ ) (.ir — 2y ) ( a:* — 2xy + 4y* ) (;i:® + 2xy + 4y* ) . 



4. 

7. 

iO. 

13. 

16. 

19. 

42. 

45. 

47. 


49. 

51. 

53. 

55. 

57. 

59. 

60. 
61. 
63. 


EXERCISE 37. (Page 146.) 


(ar+6)(;r+7). 2,. (a-l3)(fl-5). 

iP-9){p-e). 5. (a;+l2)(ar+6). 

(a:-13)(a:-9). 8. (;rr^8)(;ir+ 13). 

(;r+9)(a;+12). II. (a + 12)(a-9). 

(^ + 13)(^ — 12). 14. (a — 15)(a+ 12). 

(a — 16)(a + lS). 17. (;r+ lS)(ar— 7). 
(l-lSar)(l-4ar). 20. (l-Sla)(l + 2fl). 
(w — 8«)(w— 4»). 43. (a + 66)(a — 56) . 
(^-16^)(^ + 3^). 

{m+7n ){m—4n), 

(a- 136) (a + 76). 

(a-2)(a + 2)(a® + 3). S2. 

(ar* + 7}(;»r + 5)(ar-5) 54. 

(a:® + 7y®)(;r + 3y)(;r— 3y ). 56. 

(/>-l)(^ + 3)(;>* + />+l)(;6*-3^ + 9). 
{m—2n) (w + 2«)( w® +4«*)(w® +Sff^). 


3. (a: + 13)(Ar+5). 

6. (ar+ 13)(a: + 7). . 
(a.+ 13)(a-8). 

' 12. (a;+12)(;ir+15).. 

15. (a-13){a+ll). 
18; (a-30)(a+4). 

41. {^-10y)(^+2^^ 
44. ■ (a -96) (a +56). 
46. (tf +,86)(fl + 126). 
48. (;>?— 16y)(ar+Sy). 
50. (;»r— lSy)(af+9y). 
(4r* + 7) ( a: + 2 ) — 2) 

(a:* — 17) (it* — 8). . 
(a-l){a* + a + l)(a"-t-3) 
58. (;»r^-12)(x^-U. 


(; 6 ®+^®)(^*- 2 ^*)*(^*-^*^* + ^«)(^« + 2 ^*^®+ 4 ^’*)., 
(a=-2a-6)(a*-2a + 5). *. 62. +;r-7)(a^ + ^+S). . 

(?«*-3»t-6)(w®-3w“2), 64. (^*-5^ + 9) (^*-5^.-4), 


A^/SiyBJiS 


-0= 487 




65. 

67. 

69. 

70. 
72. 
74. 
76. 
78. 
80. 

81. 

85. 


(a— 2)® (a* — 4a + 12). 

(/» + 3)(w + 4) (w® + 7w — 13)« 

(or- 3) (itr- 5) ( J?* - 8ar- 16). 

(^* — 77« — 15 ) (w* — 7fff + 13) . 
(7y-4;r)(4;t:-y). 

-2(5w + 3«)(w + S«). 

— (Swt + 17») (377* + 7«). 

(fl_46)(a-6)*(a + 26). 

(«-66)(a-46)*(a-36). 

^+1 


66. 15) 

68. (^*+4^+14)(^* + 4A + 7). 


I. 

4. 

7. 

lo: 

13. 

16. 

18. 

21 . 

23. 

25. 

27, 

29. 

30. 

31. 

32. 
34. 
36. 
38. 
40. 

42. 


1. 

2 . 


X 

w— 9. 


82. 

86 . 


;tr+4* 
^=» “ 2. 


71. 

73. 

75. 

77. 

79. 

83. 

87. 


2i2x-y){5x-^y) 
(6a+ 196) (a + 96). 
10a(76-fl)- 

(3a-86)(136-4a) 
76® (9a®- 116* )• 


or— 4 

f s> 20. 


84. a:+3. 


(ar+ 2)(2jf+ 7). 

(2;r+3)(3a?-2). 
(4;e+3)(2;r— 1). 
(2^ + 5)(10^-3) 
(3a-46)(3a-6). 

( — 5y ) ( 1 Sot — 2y ) . 


EXERCISE 38. (Page 152.) 

2. (ar+5)(3;tr-l). 3. 

2(3a:+l)(a:-l). 6. 

(4m + 5)(3^«-2). 9. 

(^-l)(2^-3^. 12. 

(2w— 7«)(w» + 3ff). 15* 

(2a + S6)(6a-6). 

— 2 


5. 

8, 

11 . 

14. 

17. 


19. 


'(2;r-7y)(S.r-3y). 

(2;t+2y + ^)(ar+y-2^). 

(ar-l)(ar-3)(a:+2)(a;+4). 

7 ( 407« - 37«) ( « - 27«) . 

(2;t*-3)(3j:* + l). 

{2x^ + 3y® ) C3;c + y ) (3ar- y) . 
(;t-2)(2ar-l)(A:* + 2jc+4’)(4;r*+2;r+ 1). 
( 2a:* + y * ) ( 2;tr* - y * ) ( + 2y ® ) ( ^ - 2y ® ) • 


(;»:+l)(5a:+3). 
(2a:-3) (40^-1)* 
(a + l)(l4a + IS) • 

(1 + 577j)(2-3^«) 

(^— ^)(4^ + 9^). 


20 . 



22 . 

24. 

26. 

28. 


jr— 3* 

(a+6)®(2a® + a6 + 26®). 

(4a-56-6)(2a + 36 + 8). 
(2a^-S)(3^ + 4). 
{x^~2){5x^ + 3). 


33 
35. 
37. 
39. 
41. 


{x-2y){5x-Sy)- 
(a:-3)(7a:-4). 
xy{xy’-S){xy-^). 

(a-9)(a+6). 

+ a:- 21) ( a;* + or- 5) 

EXERCISE 39. (Page 154.) 
(a - 26 + 3r) (a® + 46* + 9c^ + 2a6 - 3ac + 66r ) . 

y — 2)(:5;® + y® + ^* +a:y + a?^-^y^ )» ® 


(a: — 3y ) ( 5a;+ 2y ) . 
(or— 4)(7a:+3). 
a( 2a — 36 ) ( 4a + 56 ) . 
(a:-5)(a: + l)(ar-2)*. 

(af+ 4)®(a:^ + 8a:+ 6) , 



MATRICULATION ALGEBRA 

3. (fl— A — + ^), 

4. (■^+y'i-l)(^4-j^ + l—xy—x-^y), 

5. (« + ^ — 6)(a® + d*H-36— ad-f6a + 6d). 

- 4 ) ( + 4y* + 16 + 2jry + 4jir- 8y ) . 

7. (4a — 3^~i‘i)( Idet^ +9d® -f 1 + l?a6~4a + 3d ) , 

8. (3^— 5y — 4)(9j::* + 25y* + 16 + I5;cy + 12l;t: — 20y ) . 

9. {2a — 3d— <:)( 4a* + 9d* + + 6ad + 2ac — 3dtf ) , 

*• (^-T-3X^ + 3^+lO-|+i)- 

1. (a* + 2a-4){a*-2a* + 8a* + 8a + 16). 

2. 2j/(3a:®+j/® + 32* + 3-?ar + 3ii>» + 3y2r), 

2(^— d)(3a*+d* +<:* — 3ad— 3a^+d^). 

9(^+2). IS. 4(;r+y +ir)(;ir* +y* + 2*— 




I. 



EXERCISE 40. 

(;r* + 5;i; + 7) + 5;ir + 3) . 

(jj?*-3;ir-l^ — 3l;i:-12). 

- 1 Lr + 12 ) ( or* - 4:r + 12 ) . 
(;t-3)(2;i;+3)(2;c*-3jt: + 7). 

8(a;^+x- 7){2x^ + 2x-5). 

(;t+2)*(;p* + 4;t-6). 


(Page 155.) 

0 

2. (A:* + 2;r-7)(;»:*+:2^-4). 

{x + 5) (^+ 6) {x^ + 11;^+ 8) ^ 
(;r*-3;r-16)*. 

(ar + l)(3^-7)(3;r»-4ar+3). 

3 (3:*:* + jr— 1) (9;*:® +3bir+ 1). 

( ;i:* + 3^- 13 ) (;i:* + 3;r + 5) , 


4. 

6 . 

8 . 

10 . 

12 . 


( 44r+ 6y + Sir ) ( 4;p— ^ + Si^) . 

(^+rf+fl— d)(c+tf— 


4(2;f--l)(;»r+4)(2^* + 7;r+15 ). 14. (9;t®- 9;i;-17)(9;r«-9;t*S) 

EXERCISE 41, (Page 156.) 

{x^y-^z){x+y-2). 2. (4ar+2y-35)(4;t:-2y+3^) 

(2^+3y— S^)(2;f — 3y + 5z). 4. ' - - 

(S;i?+7y— 62 ’)( S;*?— 7y -*6ir). 6. 

(a-2d + 3i:-4i/)(a-2d-3c+4fif). 

(4a + 3d — 7r+ Si/) {4a — 3d + 7tf +5^/) 

(1 — 3d+2a— Sir) (1 — 3d — 2a + S^)* 

(2a + 3d-S£*-6)(2a-3d + 5tf'-6). 

(5i: + 7d-a-2)(5ir-7d + a-2). 

(7a-4d-8ir+l)(7a-4d + 8r-l). 

(a*+2a + 3)(a*-2a+3), 14. 

{2a* + 2ad + 3d*)(2a*— 2ad + 3d* ). 

(3a* + 5ad + 4d*)(3a*-5ad + 4d®). 

(2a* + 5a-3)(2a*-5a-3). 

(3a* + 3ad-4d*)(3a*-3ad-4d®). 

( 5a* + 7ad + 3d* )(5a* - 7ad + 3d* ) . 

(a* +5ad-5d* )va*-5ad-5d*) . 


(a* + a+4)(a* — a+4). 
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21. 

22. ( 7 u'^ — 4^® ) (7a® — 2a^ — ). 

23. (a^ + ai +d®)(a® — a6 + d* ). 

24. ( 2 /i® -i-i0a + 25)(2a* - lOa + 25). 

25 ^ (i .2 + 2a i-2)(a® — 2a + 2) . 26. (a® i-4a + 8)(a® — 4a + 8). 

27. 9(a® + 2ad + 2A* ) (a® — 2a^ + 2^* ) . 

28 . ( + y^PQ + 9<^* ) ( 8^ ® ^ \2pg + 9^* y . 

10. (a® + a + l){a®-a+l). 30, (a® + a + 1 ) (a* -a + l)(a* -a® 1) 

21 . (fl® +a^ + A*)(a®-a6 + i&®)(a*-a®6® ). 

32. (5a® +Sa6 4 6A® )(5a® — 5a^ + 6^® ) . 


33. 

{2p-r){3p + r-2g). 

34. 

(a— 5c)(a + Sc — 66). 

Z5. 

( 5a — 3c ) ( 5a + 3c — 46 ) . 

36. 

(7a — 3c)( 7a — 46-»- 3c). 


EXERCISE 42. ( Page 15' 

1. 

(a + 6)( a +6+ 1). 

2. 

(a — 6)(a —6— 1 ). 

3. 

( 2a + 36 ) ( 2a + 36 — 4 ) , 

4. 

( a — 56) (a — 56 — 3) . 

o. 

(a*t:6 — c)(a — 6 +‘C + 1 ) . 

6. 

(a — 6 — c)(a+6 + c+l). 

7, 

- (2a — 6 + 3c)(2a + 6 — 3c — 3) . 



8. 

(3a — 46— 2c) (3a — 46+ 2c — 5 ) 

. 9. 

(a — c)(a + 6 + c). 

10. 

(2a-36)(2a + 36 + 4c). 

11. 

( 3 a — 56) ( 3a + 56 — 7c) . 

12. 

(a + l)(a® + 1). 

13. 

(a + l)®(a-l). 

14. 

( a — 6 ) ( a® — a6 + 6® ) ; 

15. 

(a— 2)(a® + 7a + 4). 

16. 

(2a-36)(4a + 36)(a + 36 ). 

17. 

( 2a — 36 ) ( 4a + 96 ) ( a + 6 ) . 

18. 

(3 + 46) (9a® - 17a6 + 166® ) . 

19. 

( aa: + 6y ) ( 6:r + ay ) . 

20. 

(a + 6)(a® + a6 + 6®). 21. 

(a- 

-26) (a + 26) (a® +46* -Sc®). 

22. 

(2a+36)(2a -36)(4a®+96®- 

-7c®) 

23. (a-6)®(a® + 6®). 

24. 

(a® + 26®)(a®-5a6 + 26®). 

25. 

(a + 6)(a-6)(^ + 3<7)(6-<7) 


EXERCISE 43 . ( Page 160. ) 


I. (a + 5)(a+l)(2rt-3). 

3. (a-6)(a + 3)(2a-3). 

5. (a — ^) (a® + 2aA4- 36® ) . 

7. (a-46)(a+26)(a + 56). 

9. (a — 26) ( 2a + 6 ) { 3a — 46). 

II. (;ar 1 ) ( 2jr — 3 ) (a.® + 1) . 

13. (;r-4)(;j;® -2Ar® 

15. (;t: + 2)(2;tr-l)(;tr®-h;»:-l). 

17 . {x^~x+l){x^ + 2x + 3). 

19, ^^ix’-2){x~3){x- -x+2}. 


2. (a-3)(4a®-3a-6). 

4. (a — 1 ) (a — 4 )(2a + 3 ) . 

6. (a — 6 )* (a — 26 ) . 

8. (2a — 6) (a® — a6 + 36® ) . 

10, (a -6) {3a + 26 )( 4a + 36). 
12. — 2)( 2;*r + 3 )(;c® + 1 ). 

14. (;i; + 4) ( 2.r® — jr® + 3:r — 1 ) . 

16. (;*r® +;»; + 1 ) (2;i:— 1 ) (;ir + 1 ). 

18. (or— 1 ) (j*r — 3 ) (2Ar® — Ar+ 1 ). 
20. (;e + 3) (^^l)(;t®-2ar + 3 ). 


r 
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EXERCISE 44. (Page 161.) 


1 . 

(3 * 1) (1 -4) Cr 

6* 

•^T 


2. 

( 1 + a + 6)( 1— a — 6). 


3. 

4. 

(a + 26+<:)(a — 26— 


S. 

6 . 

(a* + a+l)(a*-tf+i){, 

2 * — a 

t*+ 1 

7. 

(a — l){a*+a+l)(a + i)(a*. 

+ 

8 . 

(a+ 1) (a* + 6a + 1). 


9. 

10. 

(a— 36— 4) (a — 36 + 3). 


11. 

12. 

(a® +3a + 12)(a*+3a- 

7). 

13. 

14. 

4a*6(a + 6 ) . 

15. 

16 . 

(a + b +c + d){a+If+c - 

-rf). 

17. 

18 . 

3a(a-7)(a + 5). 


19. 

20. 

(a— 6)(a + 6+<:). 

- 

21. 

22. 

(2a* + 36*)(3a+26). 

* 

23. 

24. 

(a*^-l)(6*^:-l). 


25. 


f 



It. 

(Gx-Gy-l)’’. 


27. 


28. 

ao. 

31. 

32. 

34. 

35. 
37. 

39. 

40. 

41. 
43. 

46. 

47. 

48. 

49. 

51. 

52. 




%)■ 


29, 


{x^a-{-b){x’-a^b), 

{2a + 3)(8a + l)(34a* + 14a + 5). 

46*. 

4(6a-6)fa-66). 

Aabxy. 

{ax-\rby'){x-^y), 

(a*+6*)(:r®+y*). 

(o + l)(o-l)(A + l)(6_i). 

3(l + 2a-2<5)(l-2a+26). 

IX^* - 2)- 

(4;*+4bi:+8) (:jr®-4;ir + 8). 


(x+4)(^^4x-hie). 

{X’hy){X’^y){x* •\-y*){x^ -hy *). 

(jr* + Ay +y*) (a;« +;ir®y» + >/ 6 ) , 

(a«-6n)(a*m+am^.» + 4*n). 3J_ 3ai(3a i-4i)(3a-44) 

\3 4 A 9 12 16/- 
{x-ty){9x-Sy.) 

(l+9a-96)(l_10a + 10d). 

(Ar-*l)(A;* + *Li: + ' 0 l). 

3(2Ar* + 6xy + 9y*) (2 a:® - 6 Ay + 9y^), 

-(3a:-7)(7a:+3). 42 . 

2{2a:-1)(a:-3), 44. 2a^( 3y-Ar ). 

( 3^* - 2pq + 3^* ) ( 3 A* -+ 2^^ + 3^* ) . 

(aAr+ay-A:+y)(6A:+6y-A:+y). 


36. 

38. 


(jr+Sy)(9A:-4y). 

(l + fl)(l + 6)(l + <:). 


(2;r-3)(4A: + 7). 

45. ( 3a* + y® ) ( a‘* + 3y* 


(a+4)(a-*0(l + ^)(l-^). 

(;r+a)(aA+l). 
(a-l)(a-4)(a®-Sa-7). 

( 2Ar* - 19Ay + 8y® ) ( 2Ar* + 3Ay-3y® ) . 


SO. —(3a + 136) (6a + 56). 
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S3 

« 

54. 


56. 

57. 
59. 
61. 
62. 

63. 

64. 

66 . 

67. 

68 . 

70. 

71. 

72. 

73. 
7S. 

77. 

78. 

79. 
81. 
83. 




4. 

6 . 

7. 

10. 

11. 

12 . 

14* 

16. 

18. 

20 . 


c* _ad 
9 2 




+■ 6* + ~:z — 


€u: 

¥ 


dc\ 

3 r 


«• 

{2jtr + I4ax+ 49a*) (2;*r* — 14a;r + 49a* ). 

(;t:* + 4Ar — 3)(ar* — 4 j»: — 3). 58. 2(d + c }(a + d). 

2a(a + ^ + ^). 60, 2(d — d){a + d + c + d). 

(a + d + C+ d)(^ 2a® + 2A® + 2^® + 2flf® +ad + dc + cd + da — 2a <r 2bd ') . 

{a + d + c — d){a + d — <^ + d){c + d+a-^d\{c + d~~a+d\. 

( 35 — a — — iT ) ( a® + 6® + c® — a6 — a^r — dc* ) . 

{;jf+8;(a:-l)(;r® + 7:r + 30). 65. (a® + 6a - 18) (a® + 4a - 18) 

(9a^ + 33;ir+l9)®. 

ia~c){a + d + c){a^ +c® — 2ac + a6 4-6^) . 

xy{xy ^ 6 ) {llJry + 5 ) . 69. {ax+dx + l){ax~6x~‘l). 

(ac + dd + ad—dc){ac + dd^ad + dc). 

{ac-^-ad+dc — dcf^iac + adr-dc-i-dd). 

{x^a){x + a)(x^ + a® )(.*:* + a^ — 1). 

(x^ +y®){ar*-^®y® +y«-l). 74. {y -x^iy^ + xy + x^ 

(l + a:)(l--a:* H-o:® ). 76. {x^ -yz){z~-y), 

(a + d)ia + d-2). 

{x—y) (2ar® + 2y® + 2;r*y + 2;ty* + ;r* + jty + y® ) . 

{5p^r){5p + r-2g),- 80. (;r+ 2 )( 2:t:® +9;r+ 1 ). 

(ar+l)*(^ + 4). 82. {x—y){x^y)^.. 

(a*+^®)(^;r-vy +®^)- 84. x-7,x^Z, 85. j*;® -^4;tr+ S. 


EXERCISE 45 (Page 164.) 


-4&r(.r-5), 2. 12ar(a:® 4*8). 

(y— .*^)(.*^ + y + z)(a:® +y® — 2a:y +y^4-^^). 
a:(ll;r— lOy ) (or* + 22y® ). 5. l + a* + a®. . 

fl* + 4a®6 + 6a®6* + 4a^® + 6 * + a® + 6® + 2a^ + 1. 

(a^-^*)®. 8.' a^ + a^b^-^d^. 9. l-a<»(l + a)*. 

2a® 6® + 2a*r® 4* 2^®<r® — a^ — 6* — c* . 


or* + y* + — 2;»r®y® — 2 jr® 2 r® _ 2y* z ^ . 

2a*i® +2a*c* +2a®i/® + 26®ir® + 26*^/® + 2j®rf® + 8a^crf— a« 


— c'^ — d*. 

4a® — 9a« — 4a® + 9 
^-162;»r® +6561. 
a + 26 — f . 
a®-6®. 21. 


13. a« — 14a®6® +49a®6* — 366® 
15. a» + 16a ®6* + 2566®. 

17. ;i:®-32;ir* + 256. 

19. a®**a®6*+6®. 

22. a —2. 23. a— 26. 
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a 


21 . 

Iht 

27. 

29. 

\ 

34. 
3 7. 
45. 
50. 
54. 

58. 


28. a* + 3fl4-13. 
30. a® — 2a — 3. 


.a + 6. 25. a'^ + 2a®6 + 2ai* + 6=*. 

+ iT* — 2a6 — ac + 6^ . 
a® + 4- 4d:® + 2ab + 2ar + 2bc . 

— 6ad + 126®. 

9a® + 6® + 4f * + 3a6 + 6er - 2bc . 

2Sx^ + GG^® + 2 r® + 30:ry — 5 + 6y^. 33 . ( a® + a6 4* 6® ) 

4- 45r. 35. (^a — b)^ + \. 3 6 .^[6^:® — 7;r— 3 . 

+ 13y® . 42. *605. 43. '24. 44. 

113g. 46. 12739. .47. . 1569.^11^ 48, 1. 

*24. 51. 3*030625.^52. 132. S3. 0. 

330300. 55. 0. . 56. 0. 57. *000124 

x{ :»r® + 3y® ) 

T • 59. 4(6a®6® — a* — 6* ). 60. 288. 


266. 

49 


10 


61. 
65. 
69. 
73. 
77. 
51. 
55. 
88 . 
90. 
92. 
94. 
97. 
100 . 

101. 

102 . 
104. 
106. 
108. 
no. 

111 . 


0. 

62. a^-b* 

63. a — 36. 

64. 

a f 26. 

a + 2 . 

66. a — 3. ' 

67. a — 1. 

68. 

a+3. 

3.r®;/® 

70. 16a^x^{x+a). 71. 2a6. 

72. 

ab. 

a 4~ 2 . 

74. a~b—€. 

75. Ar+4. 

76. 

a — 46. 

3a— 4. 

78, x—y—z^, 

79. a®(7a + 9). 

80. 

a -2. 

a — 2. 

82. a + 3. 

83. a® + l. 

84. 

a— 2. 

a — 3. 

86. 2x-~X» 

87. jj*— y— 1. 



a(a — 1) 


89. (a® +8)(a - 

-2). 


(a — 1)® 

(a® + a 4 - 1), 

91. ( a + 1 ) (a + 2) (a + 3) . 

(a —36) (a— 26) (a + 6). 

93. (x^a){x + ^a){x^-7a){x^-\Zct) 

{x-Tij{x + 2){x+Z). 

95. a®-l. 96. 



a^®-l. 

98. (a® -46®)® 

. 99, 36a®6®(a 

-6)*. 

\ 


72(a-6)®(a + 6)'*(a® +a6 + 6®). 

60a®6‘*(a — 6)®(a + 6)(a® +a6 + 6® ). 

36(a®-6®)®(a® + 6®). 103. a'*6(a-6)®(a®-6«). 

(;tr-l)®(;ir+ l)(;i:® + l). I05. 12a® (a® -96® )® . 

64a6-7296s. 107. (2a -l)(a + 2) (3a+ 1). 

(a + 7 ) ( 2a - 3) (3a + 4) {a=* - 2a® - 5 ) . 1 09. - a® . 

(.;i:®-a®)(A:®-6®)(.;*:®-<:®). 

(l-4a*){l+4<T+4a*-16a‘). 112. ^±?. 113. i(£±^. 

.^1^+5 5(a— 6)’ 


t 1 j AT 4- 1 

' x-S- 

115. 

a:-3 

^■+4* 

119. 

1 — 4ar 
l-5a:* 

n?. 

,118. 

lx-\ 

119. 

36t. 

120. 

;r— a 
ar* + a * 

121. 

J22 

^ a-\-b~c 

123. 

,ar® + l 

124. 

(2a+l)(a + J) 

2a* . * 



I 
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125. 

x-^a—b — c 

126. 

^ . 127. 

x^ -hx+l 


x-vb — a — c' 



( Jtf + 1 ) i ) 

128. 


129. 

130 

3^:® + 1 


X* -r *r 1 


;»r« - 1 - 1 * 

4x{x^ + 1) 

t31. 

132. 

c. 

133. 

134. 


x+ 7 


y(a-^) 

x~3 

135. 

—ill. 136, 

tix + by _ , 3 , j 

138. 1 . 


x^S 


f 

ft 

ft 

1 


139. 

1. 140. 1 . 

141, Jt+A- 142 

1 . 


>^3 


SECTSONAL REVISION II. (Page 172.) 

Paper I. I. (i) 25x^ ±^^Qjc:y -h I6y^ , (ii) lO(a^A-d^). 2. 34. 

4. (i) 3(a + l)(a-l), (ii) (l+2a^d)(l~2a-d), 

(iii) 4(2A:-3)(3:t: + 4), (iv) {x~5)i2x-3)(x^7 

5. (2<z-l)(a-3)(3a-2). 6. 1. 

Paper ?. I. (i) (a) 49y*, (d) 132xy ; (ii) (a) 254,016. ( 6) 245,025. 

. 2. 66 - 3. (i) 3«— 1, (ii) x^ + x^y-i-x^y^ +xy^ -hy*. 

4. (i) 9(5-19jr-A:®), S. {i) x{x-yl){x-^), (ii) 4(2a -^)(3ft -2a). 

6. (Sa-3)(7a + 2)(8a-l). 

Paper 3. I. — 4^4r-4-4^* — and 3255. 2. 322. 

3. ^ = 3^:® — 3A® + a*. 4. ( 2;i:-3) (3.;ir-2) . 

~ (iZ-8) (a-9)®. 

6. (a— 56)(a^3^)(a + 26)(a +7^). 

Paper 4. I. (i) (;4+2)(/>-3)(/* + 4) =>&=* 4 . ( 2-34-4 )>J* + 

( _6 + 8-12)/>-24, (ii) ;tr=* + 4;*r®- 17^-60. 

2. 52. 4. (i) 6. (ii) 18, (iii) 23. 

5. (i) {2x^-y\){2:i^--l){2x'^ + 2x’^\){2x^ -2x-yl), 

.(ii) a®<5®(3a-2d)(9a* + 6ad + 46® ), 

(iii) (7a4-3^)(a + 9<&), (iv) (.r- 2) ( 2^;- 1 ) ( 2;i:2 ). 
9(;tr-2>/)2 
* 8(;t-3>')®* 

Papers. I. (5?« — 2;i)=* = (5m)® — 3{5>«)® (2«) 4-3{Sw)(2«)® — (2«)®. 

2. • (i) 341, (ii) 387, (iii) 4. 3. (ii) 

k — u 

4. (i) 2 ;i;(a^— 3) (J^r® +3 ), (ii) ;tr®(.r + 6)(;f — 5) ,• 

(iii) {x~y){x + y-z), 

*• V’^ (i>)-33. 6. (i) SS, {») 1, • 
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Paper 6. I. 27 + 64<z=» and 133. 2. ^=» + 3/&. 3* (i) 4(itf + 2y)*» 

(ii) {x-va) {x^a) (x-d), 4. (i) 16a*, (ii) 2m^ 

+16^;}-' 14. 

5. (i) a+26, (ii) 5a-3. 6. 1. 

Paper 7. I. ( i ) 9a:® + 4y® + 16a® — 124sy + 24;*r^ — 16y^, 

(ii) 2 />®- 4 ^®^ 4 r®- 6 />^ + l 0 ^r- 2 r< 7 . 2 . 50 . 3 . (i) 0 . 

4. ( i ) (9a® + 12fl<^ + 8d® ) ( 9a® - 12a6 + 86® ) . 

(ii) {5x-5y^3) (7A:-7y-4), 

(iii) (2Ar+3y)(2A:-3y-3), (iv) (4 a:® + 16a;+ 11)*. 

5. ( 3a — 1 ) (6a — 5 ) ( 2a + 3 ) . 6, 1. 

Papers. I. Sw® -«®- 27 - 18 w«. 2 . 246 , 684 , 600,000 

3 . (i) 18 Ar( 28 A:®- 10 A:+l)i, (ii) ( 2 a:+ 1 )(a:-H 3 ). 

(iii) (2a + 36)(2a + 36-4), (iv) (a+l)(a + 2)(2a-l) 

5. a®-a6 + 6®. 6. 10.000. 

Paper 9. 1. (i) *414, (Vi) x"^ ^x^a + x^a^ —x*a^ ^x^a^ 

+ A’a® — a’ 

3 . 6 w® — 7 w — 3 . 4 . a: — 5 . 

5. (i) (a® + 2a + 2)(a®-2a + 2), (u) (a + 1 )*(«-!), 


•! '" (iii) (a® — fl + l)(a® + a+ l)(a* — a® + 1), 6, 1. 

Paper 10. I. *42. 2. (i) 2a®6(a-t.6), (ii) (Ar-2)(A:-3)(Ar-5 ). 


« 

'3 4* 

s . 

-y«. 


EXERCISE 46. (Page 180.) 

a 

1. 

a® + 3a+ 4. 

2« 0 + 3* 

3. a— 4. 

4. 

3a — 1. 

5* 20^ + 30 + 7* 

6. 3a + 4. 

7. 

2a® ( 4a® — 12a + 9) . 

8. 2a* + a — 1. 

9. a»-2a6 + 46*. 

10. 

a® — a — 1, 

U. a*-2. 

12. a® + 3a + 5. 

13. 

a® — 3a + 1. 

14. a®-4‘5a + l. 

IS. a* — 3a + 5. 

16. 

AT— 2. 

17. x-3. 

18. (A:-l)(Ar-2) 

19. 

{x + y){x+^y). 

20. 3Ar — 2y. 

21, 2a:® — a: — 3. 

22. 

a:® — 3a?+4. 

23. AT®— AT— 2. 

24* a:®+2a:+3. 

25. 

X^ — 2a:+ 1, 

26. a:® + 2a:+3. 

27. 3a:®— a: 4-1. 

28. 

a: — 2 * 

29 


a:®-a?-3’ 

•* a:+2’ 

a:® + a:+2' 

31. 

2x-3 

ex+5' 

^1-1 ' • ^ ^ 

32. 2-i. 
x+l 

A:® + a:— 6 f 
a:® — 1 

t 

* 

3 4. 

3x^ 4* A? 4* 2 

2Ar®+A: + 3' 

J- a:® + AT— 12 

35. -= r^- 

AT® — AT— 12 


ANSfV£/eS 


495 


1 . 

2 . 

3. 



5. 

6. 

7. 

8. 

9 . 

11 . 

13. 

14 . 

15 . 


1. 

2 . 

3 . 

4 . 

5. 

6. 
7 . 


EXERCISE 47. (Page 184.) 

a.C:F. « :*r®-2:a^+3 and L.C.M.= +a:*-3:r+9). 

H.C.F. = AT® + 3;tr+2 and L.C.M. = (jjr-5) (;e^ — ;e* — lU.ar— 8), 
H.C.F. = 2;tr®-9andL.C.M.= (2;i:-5)(6Ar® + 8;t* - 27;ir - 36 ) . 
H.C.F. «= 2ar*-3;*r+l and L.C.M. 

= ( + 2;i: - 2 ) ( 2;t:^ - 7 ar’ + 1 1 ;i:® - 8;ir + 2 ) . 

H.C.F. = AT® +:v-'6 and L.C.M. 

= (a:® — 3)(4r® + 6;»r*— 49 a:+42). 

H.C.F. = 4Ar® — 3;i:+2 and L.C.M. 

«= ( - 3 ) ( I6;r^ - 1 2;*'® + 20;jr® - 9 a: + 6 ) . 
H.C.F. = a:®— A:+ 3and L.C.M. 

= (a:® — a:+ 1) (2^:^ — at® + 6a?* +2a:+3) , 
H.C.F. = 3^^~5ax-a^ and L.C.M. 

*=(5a:— 2a)(6A:^ ~25ax^ + 26a^X“ — • 
iSx^ -'X^ —5x~l. 10. 4Ar* - a;® + 4a: — 1. 

1 — a:*— a:* + a:’. 12, a:* — 2a:® + 10 a:® — 12Ar+ 24. 

x^ +x^ + 3x* + 11a:® + 4a:® + 12a:+ 16. 
a:’ + a:*— a:® + 2a:^— a:® —a:® +a:— 2. 

(a:*+a:-3)®(a:* -a: + 3)(a:® -a: + 3). 

EXERCISE 48. (Page 186.) 

4(a:— 1) 3(a:— 1) 4a: 

4(a:«-1) 4(a:«-1) • 4(a:®-1)* 

3(a:-2) 4(a:+1) 

(A-3)(Ar-2)(A+l) * (A:-3)(Ar-2)(A: + l)* 
a(a + 6)(a* + 6®) d{a^d){a^ + d*) d:6(a® + /^®) ^®(a®— 6®) 

a* — * (1*^6* * a*— d* ^ 


A® + Aa + a® 

a:®— A a + a® a® 


a:* + A:®a® 

X* + A®a® + a^* x^ + A®a® 

'+a** 

c(a* + ad + 6®) 

—b^ ab 


a®-d® ' 

a^^b^* a®-d®' 


x—c 

A — d 

A— a 

{x—a){x—b){x 

—a)’ (a — a)(.A— d)(A— c)’ 

(a— a)(A— d)(A 


c—b^a a—b—c 


(a + ^— + a)(a + 6— r)* {a + c—b){b+c~a){a -i-b — c)* 

b—c^a 

(a + t-d)(6 + tf— a)(a + d-f)* 

a^{a~b^■c) b^{a -b-^c) 

ab{a — b — c){a — b + ^* ab{a - b c){a — b + c)* 

*■’ . 

- ' . ab{a—b^c){a—b-¥cy 


8 . 


496 
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g 2{a + d) -3{a + d) 4{a-d) + (a-^)* -2a6 

j o^—b^* ^b^ * ^b^ * -b^' 

11. (4g-^)(l + 4a6 ) (4a + ^)(l-4g^) 46(8<i*-l) 

12. - 3(;c~l) 4(;tr-2) -5(;r-3) . 

ix~l)(x-2){x^3y (;r-l)(;r-2H^-3)* (x- lU;»:-2)(;»: -3)* 

# 


EXERCISE 49, (Page 188.) 


1 . 


4. 


8 , 


5x 


2 . 


9x+ 1 




(^-3)(;*r + 4) 
2x 


(x-2)(x+3)' 

(^yy 

\x-y/ ' - (;r+l)(^T2)* 

1 „ 6xy _ ^ 1 


6 . 


4ax 

x^ — a''®’ 

1 

l~x' 


ab 


9. 


!4. 


/. 


19. 


23. 


26 


23. 


^0. 


36 


40. 


44. 


;i:-y 8;ir^ + 27y®* 

2a(fl + 5^) 

(a + 6)®(fl-6)2' 

1 

(:r + 5)(2;r+ 3)* 
3 

(x+l)(x + 2)(x-h3y 

4 

(x + a)(x+ 13a)' 

—ab(2a + b) 

(a+d) (a — b)' 
x^ ■i~2x+ 3 
{x^-l)(x^ 1)* 

t>ab'‘‘ 


33, '*T 


8(a«-3) 
(a*-l)(a*-9)* 
a* + b^ 


~3b^ 

a{a + b){a—b)' 


2(<2 + 6) 


10 . 


13. 


15. 


II 


2ab 


{a~-b){b-cy ■■■ a^-b^ 

2(;*r® — 7;r+ 13) 
{x~2){x-Z){x^4)ix-S)‘ 

4 


18 . 


C^-l)(;tr-S)* 

1 


16 . 0 . 


(;i;-l)(;i: + 2)(;ir+3) 
20. 3x. 21. 7. 

2a2^4a-3 


24 


27. 


29 


31 


34. 


(a + l)(tf-2)* 

6(rt*-2) 

(a*-l)(a2_4)* 

'Sa{a^-7b^) 
{a^~b^)(a^-9b^y 
1 


22 . 1 . 

25. 4jtr® 


37. 


8 

l-a»‘ 
4jr^ 
;r* — a® 


32 


1 


35. 


1 ~9x^' 
6 _ 

a«-l* 


38. 


a® -1 


39. 


1 

;»r*va 


41 


I 


a*+a(H-**- "• a* + a6+6*' (»-l)(« + 3)- 

6 .. -48 


(x+2)(x+3)(x+4)(.r + S) 


45 . 


x{x—2){x+ 2) (:t+ 4) * 
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46. 


48 


l6(;r + 4) 


47 


2x{a* —6 * ) 


ix+ 1)(^ + 3){^ + 5)(;ir + 7) 
l06»(a*-66*) 

■- 

EXERCISE 50. (Page 194. > 
x^\ 


1 


7. 


10 


15. 


19. 


24. 


27. 


31. 


40. 

51. 


X. 2 . 1 ■ 

— y* 


I 


X* 4 x^y^ 4-y*’ 

x*-y* 

2xy 

fl® — 2(Z 1 . 

x^ 


t- 

1 

8 . 


11 . 1 . 


16 . - 


12 


5. 

j r4 1 

r 3’ 

X — j 


2x>' 

X* 4 y 


6. 1. 


X 4 a + X® — a 3c 


13 


1 

a 


17 


20. X®. 21. 


1 + xz 
di2a * 0) 

a®(<2* 4 6^) 
6(1 -x) 


X — <2 

Lr_f 

1 4 y2 


14 


x^ — X® +1’ 

ad^ 4 a® - ad - 6® - - a 4 6' 

^ 2». 2, 


4-X ' 


22 . 


18 

a 

a —i>‘ 


xy 


25. 1 + x-hx® . 26. 


X 4 y 

23. a. 

x( 1 4 X 4 x^) 


1 + x 


30. 


2xV* 


y 

1 + 


34. 3- 


37. 2- 


x + 3 
10 

x-2 

11 


6 

32 


1 + 


10 


35. 3 + 


38. 2 


x-3* 

4 

x-3' 

5 


2x -t r 
X® — x*a + xa* — a® + 
Mil. 


3x+2‘ 
a*-l 


33. 2 + 


36. 2- 


39 


41. 2x 4 


X* 4 x^y* 4 y*’ 
7 


X 4 a 

EXERCISE 51. (Page 201.) 


x-l* 

9 

2x-r 

3 

3x-2* 

2x4- 1 

2x® 4* 2x 4- 3 ’ 




1. 

x^l, y = 

2. X— 1, y 2. 

3. 

4. 

x = 4, y = 3 

5. X— y — 1. 

6, 

7. 

x===7, y=4. 

8. x*=4, y = 1. 

9. 


ad-~£ 

a®4-^’ 

10. x = 8, y = 5. 

11. 

12. 

x=l, y =2. 

13. x=5, y=6. 

14. 

15. 

x= 1, y * — i- 

16. x=6, y = — V* 

. 17. 

% 

18. 

x-3, y= 2. 

19. x = 6, y=4. 


20. 

t(c-6) 

c{a — c) 

6(a— 6)’ 

#■ 


x= 3> y =2. 

X 5, y = 1. 

6® 4 ar j 

~ ij jh # ^ 

a* +6 

x = 1, y =3. 

x=y = - 1. 
^=5, y = 3. 


21 . 

24. 

27. 

30. 

33. 

36. 

39. 

41, 



47. ’ X— 

X = 

54. x= 



:i?*=10, y*4. 

22. 

4, y = 2. 

25. 

^=1, y=2. 

28. 

;e»a8,y«48. 

31. 

a:- 3, y = 2. 

34. 

:i; = 40, y=.60. 

37. 

ui 

0 

cJ 

II 

40. 

x^l, y=»l. 

42. 

;i;«3. y:-4. 

45. 

mp-nq 

rnp 
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23. 

Ar=3, >^ = 2. 26. 

jr=5.y=3. 29. 

^ = 4, y = 2. 32. 

x = S,y^5, 35. 

38. 

ac~^bd—c^ 


x= 


x=5^, y=6. 

;r= 14, y *=» 15. 
;i? = *02, y =2*9. 
jtr =» 3, y = 2, 
;»r=3, y =2. 
:ir=5, y =2. 
^ac + dc + ad 


S,y=3. 

J0,j/=1S 

am-'bn 


x-=-Z, y«4. 

^ y ~ 7 . 

^ng 


a^-b^ 


, y= 


d^r 

SO. x^ “"3, y 

an— dm 
a® -5® • 


+ ac — a5 + 5* 

43. y=10. 

46. :r«4, y=l. 

48. :r = 2, y=. 0 . 

51. x^^ ““1| y — 2. 
S3. x=4, y*= 6 . 

SS. x=7, y = 3 . 


4. 




EXERCISE 52, (Page 208.) 


rmm- 


I. 

a^* 

S. 

7. 

9. 

11. 

12 . 

13. 

15. 

16. 

19. 

20 . 
21 . 
22 . 
24. 
26. 
28. 


y=ll, ir-6, 

,*:= -ll,y= -8, ^=—6. 
x-^, y = 2, 2r=5. 

•*^=1, y=h ^=i. 

= y=9, 2r=7. 


2 . x=\, y = 2 , ^= 3 . 
4. ;*r=2, y=3, 2 r=l. 
:r«2, y=3. 2 r= 4 . 


6 . 


8. ;r=i, y = 4. 


10 . 


^-a+^-5, y=xa’^b—c^ 


y==-2, 

z=^ 




2 


2 

2 



a-\~b—c* 

5+^—* 

* 

a 

x^l4, y = l2. 

«“10. 

14. 

jtr=4, y=3, 

«* + c®-a* 

x=^ — 

26^: * 

1' = 

- 




2^a 

" • 

2al> 

W5 

If 

II 

II 

17. 

[| 

II 

5=1. 

18, x=2,y 

2 

X — . 

y = 

2 


2 

a+c-b* .. 

fl + ^ 

6 + t-a* 


-?*=2. 


I ^ 1 -r ^ ^ ^ ^ 

— (ab irbc ■i'Ca) ,y = d+ ^+c, z=il 
x^S.v^A.z^G. ?:t A 


5, y«4, ^=*6. 
3^=7, y»*5, 5=»3. 
.r« 12, ys=5, 
.t:^12, y=7. 


23. 4, y^®5, 5*^6. 

25. ;»:==7,y=4* 

27. ;»r=i IS, y«8, 

29, ;r=8, y=7. 
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jO. y = 7 


31. 


a + v^a* — 4^^ 

Ar= ;; * y 


a — —4^* 


Vm®+4n® + ?« 

32. :*r= 2 

c3. y'=4, or r=»4, y = 3 


-\/m® + 4«® — 


34. 


= 2, y = 5 


EXERCISE 53. (Page 213.) 


1. 

5. 

9. 

11 . 

13. 

15. 

20 . 

22 . 

25 

27. 

31 

34. 

36. 

38. 

41. 

45. 

48. 


23 iS 2. 15, 13. 5. 21, 12. 4 18, 15. 

.32*24. 6. 12-. 15^' 7 15.22,40. 8. 18. 12. 

2q ’|2 8 Rs. 140, Rs. 180. 

;r = 160, y=180, ^ = 210. *2. Rs. 70, Rs. 50. • 

Rs. 3 as. 8, Rs. 5 as. 8. Rs. 7,Rs. 4. 

7 16 . 1 . 17 . r^. A* A- 

Rs. 350, Rs. 460, 2** 22, Rs. 24. 

Rs. 535, Rs. 315. 23. 79. 24. 15 shillings ; 18 pence. 

Tea 35. Gd. per lb. : butter 25. 6d. per lb. 26. 63. 

54 28. 426. 29, 648. 30. 253. 

40 miles. 32. 8i hours. 33. 4 miles, 3i miles per hour. 

3^ miles, 14 miles. 35. 22 mil^, 132 miles. 

" rniii^c 1 Tnile an hour 37. 8 miles and 3 miles an hour. 

288 sq.ft. 39. x-40^ y =35o. 40. 90 lbs.. 30 lbs. 

445., 7i5., lOi- nids., 3^ mds. ; limit of 

concession 20 seers. 43. Rs. 55. 44. 48 ft., 36 ft. 

20 ft., 8 ft. '16* 80 ft., 48 ft. 47. 4*. 

36 ft., 25 ft., 11 ft. 

SECTIONAL REVISION III. (Page 221.) 


I 


Paper I. 2. (i) 

4. 6, 7. 

Paper 2. I. 3x—2. 


a 

5. 52. 


(ii) 2[a + d). 


3 . jr = 4, y 6. 


(i) AT® — :ra + a* — 


a^ + 1 
x + a 


a^(a;+2)(a:-2)‘ 

£ 20 years. 5. Rs. 6« 44 

Paper 3. I. x^ — 2x+l, 2. 


3.. 3, y — 5. 


4. 32 years^ 


17 a: 


4. 87. 

^ . - 2x^ + 7x+3 y 8^® 

Paper 4. 1. — ^ ^ 2. 


(Ar-3)(A:-7)(A? + 4)* 
5. (2Ar+3)(3A?~8), 


3. Af=3,y — 2, 


A^ + 3a:+2 


1 —a:® 


3. x= 4, y*=5,' a=3i 


SCO 


matriculation algebra 


4. 35 n:i!e3 per hour, 90 miles. 


5. 27. 


ra?cj* 5. 2, 


J. 


3, m ^2. 4. 25 miles. 


S. (i) (x^-3x-6)(x^^3x + 4), (ii) (9;t*+ 12;ir+8)(9;t*-12:tr+8) 



Paper 6. 2 
S. 143. 




3. :»r«3,y«=4. 


4. Rs. 480, Rs. 960. 


Tea 2s, Sd, per lb.. 


Paper 7. |. 3x^ ^-Sxy+4y^, 

coffee If. 4f/.' per Ib. 5. _ 5 . 

x + 2 ■ ^•*=4.>’=5 4. 2yards. S. (a-3)(2a* -a+ 1 ). 
^aper 9. I. (a^ + 8aa;-2a»)(3a:-7a)(7*-4a). i_ 2 

4. 48 persons; Rs. 2 8 as. each. 

Paper 10 . I. + 4 ^ 2 - 3 . 2 . 3 

tt=(a* + i&2)* -*^-5, y=4;of :fa=:4, 

4. ;i;=47, ^ = 27. 5. + — 0^ + 



2^). 


U 10, 26, 17, 25. 
S. 5* 


EXERCISE 54. (Page 227.) 


2- (i) 5, (u) 30, (iii) 13 (i ) .y 

6. 42. ' ' 





(0 y^'~~ 2 x+s. 


7. (i) y=s^jir— 

Q 

< 

(i) 

9. (i) ysz^x+4. 

i 0. (i) y=i — itx4- 1. 
n. y=03tf+3. 


EXERCISE 56. (Pagje 239.) 


(ii) 


(iii) 

x-2y-5^0. 

Gi) 

^ . y 
— + - cs 1 

4 8 

(iii) 

* 

0 
fl 

00 

1 

+ 

(ii) 

^fJL -1 

V -i ^• 

(iii) 

3,*r-4y— 10 = 0. 

(ii) 

-+^ =1 

3 

(iii) 

-r-8y-3 = 0. 

(ii) 

-3 4 ^• 

fiii) 

4^-3y+12=0. 

(ii) 

T + -=l 

It 

fai) 

16a:+25y-2o^ 
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12. 

0y= —.^ + 5. 


13. y = 0;tr + 0. 

14. 

0y = ;t'-f-0. 

34. 

34*225. 


35. ar»l6. 

36. 

11, -4*3, 6*5 

43. 

3ar — 2y — 2 = 0. 


44. ar— y-+*8 = 0. 

45. 

4ar=5y -i-20. 

46. 

4ar + 3y = 0. 


47. ?n= — i, ■= 43 . 

48. 

y + ar = 0. 

49. 

No. 


50, 3,r — 2y = l, 2x — 

y = 2, 

(3. 4). 



EXERCISE 57. (Page 242.) 


t. 

;t=3,y = 4. 

2. 

x=5, y =4. 3. 

r * 4, 

y = 0 . 

4. 

x=^t y-S. 

5. 

x~2t y = 3. 6. 

x=3, 

y = 2. 

7. 

x= — 5, y = —2. 

8. 

x=2, y— —5. 9. 

x = A, 

y = 3. 

10. 

,t'=4, y = — 3. 

11. 

;ir= — 3, y = 4, 12. 

x=‘3, 

y =4. 

13. 

x=5, y =6. 

14. 

jtr = 4, y = 5, 15. 

;ir= 2, 

y =» 3. 


(6. ( — 5, —5), ( — 5, 9), (2, 2), length of sides 7V2. 7^2, 14. 


EXERCISE 58. (Page 248.) 

I. y = \x. 4. 72‘6. 5. (i) 53*13 gallons, (iti) 10*6 cu. k. 

7. 11*7 ft. per second, 36*7 ft. per second, 16*4 miles per hour, 

23*9 miles. 8. 102*7, 10-20 a.m. and 7-20 p.m. 

9. 22ad June to 6th July. 10. 13,14*4,20*6. 11. 27'\ 22" (Approx.) 
12. Rs. ?6 as. 12, Rs. 33. 13.38*6®. 14. 324 ft., 81 ft- 


EXERCISE 59. (Page 256.) 

6. (i) The latter is greater ; (ii) The latter is greater. 


7. 

H. 

18. 

23. 

26. 

31. 

35. 


-57, 11. 23. 


12 . 


— ad 
a'\-d 


28, 32. 15. 15. 20. ’ !6, 49i. 384 


■ {a^ -k- ab b^) ' 

17. 21, 35. 


19 2- 

T- 48* 


‘I 


21 . 4 . 

4 


22 -t- — 

4 


6 2 

— , — — .- 24.' The former is greater. 25. The former is greater 

O XX 


1 . 


27. 3, 12. 28. 45, 36. 29. 9 : 10. 


30, 


PQ 


P-T <J 

V2:V5. 32. 28000,8400. 33. -41. 34. 1^;. 

^ 1 

-U. 36. 


37. 38. 2. 

la 10 


EXERCISE 60. (Page 263.) 

3, 40. 4- 1. 5. 

9. 132. 10. 3* II. 


1 . 21 . 

7. 35. 


2 . 20 . 

3. 24. 


xy. 


6 . 12 . 
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12. (a+^)2(a-^)*. 13. 8. 14. 12f. I5, 2f. 

^IL '*• *’• ®- 21. 4,36 

22- 22. 24. 12, 21, 24, 42, 36, 63, 48, 84. 

25. Copper 60 lbs., zinc 120 lbs., lead 160 lbs., tin 200 lbs. 

26. 13 : 35. 27, 3 : 4. 


EXERCISE 


25. 

2 . 

26. 2 . 




EXERCISE 

11 . 

x+y 
11 ■ 

x~y lSx~‘12y 

5 84 • 



EXERCISE 

O 

1 . 

JL 

2 * 

2 8 S 

3. 

6 . 

3. 

7. 7. 

8 . 

^ t • 


1 Iw* ™ 

a + d 

13. 

16. 

1 . 

17. - 2 f. 

18. 

21 . 

6 . 

22 . -Si. 

23. 

26. 

7. 

27. 13. 

28. 

31. 

2 |J- 

32. -3Ji. 

33. 

35. 

< 26 (a +d — 2 c) 
ac— ^c+ 6 ® ' 

3 6 , 

39. 


40. 


44. 

a® — 
^+c- 

dc 

-a «• - 

2 i. 

» 


EXERCISE 

1 . 

3. 

2 * 2 * 3 ^ 

. 4. 

7. 

“A* 

8 . 

9. 


61. (Page 268.) 


62. (Page 273.) 


12 x+.v_x-y 
10 4 

_ 3,tr + S;/ 

36 * 

64. (Page 278.) 


4i, 4. 

3*n* 

S. ~ 

ab 

6. 9. 

12. 

^0* 


14. 

IS. zL 
a + ^ 

-6. 19. 

-H. 

20. 4. 

,, 

a + 6 * 


25. 7. 

0. 29. 

-u. 

30. -11. 

-2ab 

a-vb' 

34. 

a + 26 ‘ 

ab 

37. 2f 

• '38. 34 , 

c—a—b * 

41. i. 

42. - 

1. 43. - 

46. 3a. 

47. 

-7 

26* 

65. (Page 283.) 


i. 5. 1. 

^ ac-bd 
* arf-6c* 

10, 

-u. 

11. 0. 


8 . 


ANSWERS 


SD3 




12 

ac“ 

^b^ 


13. 

3. 

14. 

5. 

15. 

1 M • 

b^ + ab- 

• c^ — 

a® 






17. 

8. 

18. 

7. 

19. 


20. 


21. 

22 

~b^ 

23. 

4. 

24. 

4. 

25. 

-I* 

26. 

A m* 

(a -6)*' 








27, 

24. 

28. 

u. 

29. 


30. 

-4. 

31. 

32. 

n 

^ • 

33. 

-1!. 

34. 

-n- 

35. 

R 

17' 

36. 

37. 

-2i. 

3 If 

-U- 

39. 

14- 

40. 

i. 

41. 

42. 


43. 

-4. 

44. 


45. 

8i. 

46. 

47. 

21. 

48. 

r^ 

4 * 

49. 

4. 

50. 

41. 

51. 

52. 

-31. 

53. 

1. 







16. 7. 




7 

0 


f. 

db 


a + b 
8 . 

5 

“ G * 


EXERCISE 66. (Page 289.) 


I. 

6 . 

9. 

13. 

17. 

21 . 

25. 

29. 


^ ' 


9 

38 


2 12 


7. 


4^ 

2bc 

aib-^c) 

A 

3 - 

1 . 


3. 

p"^ — q^ — pq^r^ 

10. —4^. 

14. -1. 

18. li. 
b-c 


I 


5. 


s 

T4 


22 . 

26. 

30. 


2a 


j. 


ik 

o. 

ab + 3a^b 

-2* 

II. 

-3!). 

12. 

-4f. 

IS. 

-21. 

16. 

-3f. 

19. 


20. 

-4. 

23. 

3 

w • 

* 

24. 

-1. 

27. 


28. 

li- 


4. 


1 


5. 


a-^-b. 2. a + d 

fl® + 4ii6 + 6* 


EXERCISE 67. (Page 295.) 

2ab 


3. 


a + b 


10 


14. 


2(a + 6) 
a + 6 + r 


6a 

6 . -. 

It. a or 6. 


a+b* 

1- 

ab 


2 

8 . 1 . 


12. a + 6+1. 13 


IS. a{a + b + c), 16. a^ + b^+c^ 

a b c 


17. 


9. ab, 

ab + bc+ca 
a + b 


13. - 


22 . 1 . 


26. -d. 


a + b 


19. 

2 

20. 

dCa + i*— 6) 

21. 

2^ — ^ — tf 

a + b’ 

a 

2ab^ac-’bc 

23. 

a + b 

2 ’ 

24. 

2ab 

b-^a 

25. 

br—cq 

cp—ar 



28. 

a + b 

29. 

a 

27. 

25. 


«• 


* 
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matricu^latjon algebra 


1 . 

s. 

7. 

9. 

II. 

13. 

15. 

17. 

19. 

22 . 

24. 

26. 

29. 

32. 

35. 

37. 

40. 


EXERCISE 68. (Page 300.) 

1:3:5. 2. 3:4:2. 3, 

(ab-c^) : {cb-a^) : {ac-^b'^), 6. 


^='2, y«-3, z^l. 
^=*3, y = 6, ^-9. 

3, y=4, 2ra=5. 

y=2, 

x=Z, y=6, ^=4^ 

;ir = 3, y = li. - 

If y— 

10^ + 9 
3/>+5’ ’'“3?+S 
1-6 6-1 


X — 

5 . 


V 

27. ;t: 


1 + a* ' a + 1* 


8 . 

10 . 

12 . 

14. 

16. 

18. 

20 . 

23. 

25. 


3:4:5. 4. 2:8:5. 

;r=7, y=l0, 5r«8. 
x^2^ y— -4, 2r=6. 
a: = 8, y~ 12, r = 20. 

:r=3, y = 2, 2 r==l. 
x^b-c, y^c-a,z^a~b, 
^=3, j/=9, 2r^l5. 
a: = 7, y = 9. 

^*3, y=5i2. 21. ^b=7, 

a; J. - ”‘p 

^ ab{ad—bc) ^ _ g^(ac‘— 






30. 

33. 


36. 


= 1. 

28. Ar = ^, y = ^. 

• 

1 

11 

1 

31. ;ir==3f j/=|. 

=1. 

34. ;tr = ^fy = l. 

a^-b^ 

a^-b^ 


af~b^ 



1 1 


am — bn* 
62 
45’ 

41. x—^^y~4. 


an — bm' 


38. 


.r = — . y — ^ 


45 


39. .r=-2fy=l. 



EXERCISE 69. (Page 304.) 


1 . 

3. 

5. 

7. 


—3, ys“3, 5r= 1. 

2. ;*r=^3, j/ = 2, a = i. 

—7, y-3, 2r=8. 

4. x=4,y=5,z^e. 

x—y — z—1. 

6. ;t = l, 2:— 

y=^* 

8. .'r=10,y= 1,^ = 9. 

SECTIONAL 

REVISION IV. (Page 30S.) 


5. (i) 


1. c : Sa, 2. 


Paper I. 

Paper 2. 

Paper 3. I. 22. 
(i) ^ : (ii) 


2^: — d— a 


2ab — bc—ac* ' ' 2 


(ii) 2a, - 6. 17-49. 

2- 5. (i) f;(ii) 1. 6. 3y + 2;r=6. 

3. 2:1. 4. -^(a*+a6+6*|, 

6. 5.*+4j« = 14. 7. x-‘3,y=,2. * 


2 39 

*• T5> 


ANS WERS 
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Paper 4. I. 4 : 1. 2. 20:27. 

L ;t=4, 2r*»2. 

4a 

Paper 5. 2. 4. S. (i) 


(i) 


is 


(ii) 


“It* 


(iiy 1. 6. 6a: + lly = l4 


4^:+ Sy^ 18. x+ 4y= 11- 

Paper 6. 2. 72 and 27. 5. (i) 7 : (ii) ?• 

Paper 7. 1. g. 2. 0. 5. fi) -4 : (ii) 1|. 

Papers. I. 30,000,18,000. 2. (i) 28; (ii) 22i ; (iii) 37|. 

5. (i) ~2h (ii) 8. 6, 20 miles. 7. (3,2) (-4, 5), (1 

EXERCISE 70. (Page 313.) 

6 


-3>, 


1. 


2. 

_ • 3 » 


* 

E 


5. 

' 


6. 7. 

8. 


9. 


10 . 

^ 1 

11 . — 5- 

12 . 

a 

13. a®. 







« 

14 . 

s 

15. • 

-i. 16 ., 4-- ii- i- 

4 2 

t S* 8a 

19. 16. 20. 




m 




21. 

L 22. 

9 

25. 

23 — 24 - 

45. 4-1. g 

, 25. 

26. 9. 27. 81. 

49 

28. 

36. 29. S, 

30. 31 

. 11. 

32. 

5. 33. 

34, 

-hi 

35. 

(Itn—Zn. 




x(x~l) 









EXERCISE 71. 

(Page 316. ) 


1 . 

± 2 

J, t ^ • 

yii 

, 3. xd^, 4. 

1 

s. 


1% 




X 








1 


b 

5. 

— 7 

* * 

c® 


iK 8 . 9 . 

X^ 

>’ 

a** 

10. 

X 

(I* 






3 X 


11 . 

« A * 

2. 

9 

13. 1. 

14. 

x^z^ 

\ 

15. 


u 


l6. 1 


17. The latter is greater by 448. 
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EXERCISE 72. (Page 318.) 

1. (i) Sa:-= + 3a:-» + l-7a;+4*». (ii) 6ar-®+4a;-^+7a;-» + 3+S.r*. 

(iii) -;ir + 4 + 3;tr2«+ S;ir»+;ir. 

1. X 

(iv) 6;ir » « - 2 + 5;ir2« + 7;tr»+ ;ir. 

2. (i) x'^y^ + 2 + ;r®y~2 ; (ii) x ~ - 1 + \ 

n 3 

(iii) (7j*;^ + 1) — S.af*y — ^-~xy—2+3y~^. 3. a + a^^. 4. 

5. a® + 8ac*+ 16^^— 9^. 6, a— 2a^ + l. 

7. ;ir— 2. g, + 6 +c— 3 (oAff)® . 

9. + 

x-¥x%^ :rV ®— y 11. a®— 6 ®+l. 


10 . 


12. .a:^— 13. x^y~~^ + 


21 . 


31. 

34. 

37. 

45. 

48. 

52 . 


- -I 


x^y 


■^x 


— a » — t i 

r ^ ^ ^ 


X“X ^+x^, 15. x ^ ^ 


A 

5>.S I y.9 


—x*a^ +a 

2 


14. 

16. 

18. 

20. a® + 2a* — 2a^ + c — 2a^ + a^. 

a^— 4a^ + 4a+ 2a® — 4a^ +a^. 22. a^ + 2a^ + 3 + 2a”® +a ®. 


1. —l —2 — 1 5 i — i ^ a — » 

^ 3y li + y 17^ 4^ + ^ +c®-2a*^ ®+ *c 

19, a®+2+a 


i 


23. a^— 2a*^~* + a^ ^+2a^d ^ — 2a*^~^ 


-1 


25. 

27. 28. l-;ir®. 


« 52 

26. a” + a2 6 ^ +6 


7 * + 3 


A 

3 • 


a 


9 

3 


32. c«— 1. 


29. 


33. a:®” —a*”. 


30. 


rt + 3 


n 


— 1 


*1-1 


—6® . 35. The latter is greater by 65,280, 36. 3 


24 


38, 7. 39. 2n-l. 40. 1-6. 41. J. 42. 

y 


(I) 


^^w+« 
1 


46. l+x^^, 47. ;*;® +a^~^ + y“"^. 


49. 1. 


50. 8. 51. 1. 


{l--x)n 

-(6''^-a'“^)(a“^-t-l)(a’“^-6"^)(a+6+t). 55. X. 




.. r 

r# » ' 


1 . 

7. 

13. 

17, 


19. 

21 . 



..V- 


3. 2. 5. 

9. 8. 2. 

U. 14. 2|. 
a: = 3, y = 2, z = 
^=i, y = 2, 2- 
:t:=-4, -2. 


ANSWBjeS 


ExkciSE 73. (Page 325.) 

* * V 


3. 

2. 4. 

2i. 

5. 

6. 6. —9. 

9. 

2 . ro. 

5. 

11. 

12. 3. 

15, 

a: = 4, y = 

0. 

16, 

'^‘=3^, y = SiL. 

-2. 



18. 

-^*^=*1 y = 1, 2= 

3. 



20. 

ar^S, y = 3. 




22. 

CM* 

11 

II 
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EXERCISE 75. (Page 329.) 

I. Ar'*4.;t2-10;»r+8. 2. + 5;ir* -24:-24, . 

3. ;r^ + 9ar2 + 26;r+24. • 4. - 9;r2 + 26;r - 24. 

5. ;r^-a:®(a + d + c) +;tr(ad + ^^ + ra) 

6. +42;t + 40. 7. ar* + 4;ir=»-l9;ir*-46;r + 120. 

^ + 6 + c + d) + x^{ad + ac + ad + bc-^ bd + cd) 

~x{abc +abd+ bed + eda') + abed, - 
9. Arx^{pArq)’- xij>^ + ^* - 2pq) -q^)(p^q), 

10. ;t:^ + ;r*(y + l)_:ir(j/2 + l-2y)-(y«-l)(y_l). 

•1 1 • x^ + Sx^a + IOat® tf® + lOx^a^ + Sxa* + . 

12. ar® + 6a;® fl + 15ir^a* + 20a^a® + 15a:*a* + 6arfl® + . 

13. ar^— 4a:r®a + — 4a:a® + a*. 

14. ar® -5ar«a + 10ar®a« - lOa^a® -»■ Sara* -a®. 

15. ;r® + 5ar* + lOar® -f lOa^ + 5ar + 1 . 

16. a6 _6as^ + -20a®/i® + 15a«^* -6ad® + ^6. 

+ 7^®^ + 21^®^® + 35^*^® + 35^®^® + 2\p‘^q^ + ipq^ +9^. 

13, 1 ^6ar 4- 15ar® — 20ar® + 15ar* — 6a?® +a?®. 

19. 32 + 80#« + 80w® + 40w® + ■ 

20. 81 ^ 108a + 54a® — 12c® + a? 

21 . 32ar® — 80a;* + 80ar®— 40;r2+I0flf-l. \ 

22. l-'18ar + 135ar®-540a:^ + i2l5ar*-1458x® + 729ar®. 

23. l“10ar+45ar®-120ar®-210ar*-252a^ + 210ar«— I20ar» +45a:® ' 

-10ar® + ar®® ax 

24. 64 + S76a: + 2160ar® + 4320a:^ + 4860a:* + 2916a:® + 729ar®. 

25. 243a ® — 81 0a*6 + lOSOa®^® — 720a®6® + 240a6* — 326®. 

26. a® + 5a® +10a + i9 + A+i 

a a® a®* 

27. c* + 2a®6 + 3a26® + ia6® + T^6*. 

J8. ar’-7a^+21ar®-35ar+ + J.. 

;r ar® ar® 

29. 8x^+8x. 30. 2;r(ar* + 10a^ + 5). 


33 
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31. 4.''a(3A^ + 10;r*a*+3a*).‘ 32. 864^V + 1536^9®. 

33. 1114. 34. 11. 35. 249, 36. 126. 37. 8 

33. 1*0253 . 39. 1*218. 40. 1*0075. 41. Rs. 1*472. 


I. 

4. 

7. 

10 . 


36. 

38. 

40. 

42. 

47. 


1. 

4. 

7. 


± (2fl — 36) . 
d= (9<z — 6®) . 


EXERCISE 77. {Page 335.) 

2. ±(4Ar®-t'S). 

5. ±{a^-l). 

‘8. ±{x^y + \). 


3. =k(3;r2+5y2) 

6. ±(1 — 6^). 

9. — i). 



II. ±(£:-r A 

12. ±{x^-'^\ 

/ 

\ y® 2x^ r 

' 4 / 


13. i 

\ 3 4 / 

16. ±(2;ir2 + 3)^ 

19. i (56 — <i) . 


14 




-) 
2x 3y/ 


15. ±(a*— ^a6). 


17. i(3fl2 + 8). 

20. ±(2a*). 


18. 


±— . 


21 . 4: 


4a6 


a* -62 


22. i {3{a + 6) + ;tr+;(/) . 23. ±(;r+-j+4). 


24. ±(;r+±+2). 

;ir 


25. 

± ■!■ ^ *** * 

26. ±(ar-l-iy 

27. ±^0:- 
' 0 ' 

28. 


29. i{ar+'2+ — ). 

30, . ^(x^ 


V 


\ 

31. 

±(ar®-2ar+l). 

32. ± (2a^4-3ar— 5). 

33. ±{x^ 


!)• 


34. ± (3;t2 — S:30 '-j-4j'2). 35. +1+-^ 


( 


)■ 


± ( ;*:+ — 2r 

± {ad-^dc—ac). 

y + z-~2x 
* — 

±{af + A*). 


37. 

Vy z xl 

39. , ±(;r+2y)(2;i:+y)(3:»:+y). 
^ + 1 + 


41. ± ( 






43. ±(^ — 1). 

48. ^{Sx^-2^). 


46. ±(^-2;r«). 


^x—7y* 

—ax ■¥ 2a®, 

or* ar 
— + - — 1 
8 2 


10. 3;r-4+ 


2x 


EXERCISE 78. (Page 342.) 

2. ;i:® + 3a:+3. 

5. — 6,;r* + 12^:— 8. 

8. Zx^ — Zx—\. 


n. or®— ^ + ar. 


3. 4:r® — 34r+2. 

6. aa:® + 2ar + 3a. 

9. ia:^ + iar+l. 
12. { — a6 + 3a*6®. 
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13. 

16 . 

19 , 

21 . 

24 . 

28 . 

31 . 

33. 


2b 

2b 


2;i:2+3;r + — . 

X 


14. 


V 2 X 


17. a® _ 1 + 


1 


2a 


a • 


~ 2x^^ + 1 . 20. ^_2+?ll 

J'* ;r'* 

^2{x^ + xy + y^). 22. 2j*r« -3 + 4;^“^. 

4ry +i+;tr y. 25. a^ + l + a~^. 26. 
2;tr®+ 2jr+ 1,221. 29. ar® +;ir+ 3,113. 


J5. — -1 + Z 

2y ^^2:r- 

18. 

2 


23, i + — 

x~l. 27. 2^-3y. 

* 


30. a + ^- 


+ 


1 +|-|-;r“4.i;e. 

2 . 


2a 8a=* 16a® ‘ 

32, (i) ; (ii) a -i. 

34. ^2=4^. 35^ ^_i2, i=9. 

EXERCISE 79. (Page 345.) 


1. x+4. 


2. x-~3. 


3. 2;r . 

X 


4, 3;r— y. 


^96. 
6. 4^9^ 
II. 3^7. 
16. 

20, S^y 


EXERCISE 80. (Page 347.) 


2. 

^'SOO. 

3. y9'6. 

4. 

y405. 

s. 


7. 

^ x'^y. 

8. ^AT^^y. 

9. 

Sy2 ^ 

10. 

4^3. 

12. 

2Vn. 

13. 5^2. 

14. 

3-^7. 

15. 

2^1- 

17. 

a. 

18. x^ 5^y** 

19. 

-s^'io. 





I. Tv's! 

6. -34, 

10 . 


2 . 

7. 


12 . 


' V46656, V27 and 

* V:v®, 

14. The second is greater. 
16. The first is greater. 


EXERCISE 81. (Page 349.) 
0. 3. 4V3T 4. 9^4“ 

3;r(2Vs'r-lSVy;, 


5. 34^5- 
9. 4a^a. 


3. a(;r — 4a).v^4r. 

II. 4^i6» 4^^ 

13. The first is greater, 

IS. The first is greater. 

17. -ys. Vf. 


18. V3, -ys', 4^6. 19. 3^2, 2^3, 4^7., 20. 4^6, 


1, -yes. 

-yf. 7. 


X2 


EXERCISE 82. (Page 351.) 

3. -yi44. 4. 3^1 

8. 4^^6000. 


V944784 


9. 


5 . 4 ^ 1 . 
*V^165816 
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10. 

12 /1280 
A/ 27 * 

.. 30 /2387 

"• V Si2- 

12. ^32. 

13. 18 V6. 

14. 

16^33. 

IS. 12-^. 

16. 3S'3'2. 

17. 

18. 

V 250 

19. 4^432. 

20. 2<^442368- 21. •^3,30. 

22. 


23. 

24. x^y ^ • 

25. 288 *V72* 


BXERCiSE d3. (Page 351.) 

I. A/i4*+ + 2. -/10 + 3 ^2^-2 a/37 

3. 2^6-29. . 4. 12V35+24a/21-12a/15-30. 

5. 54-22a/6. 6, 62-20a/6T 7. 63. 8, 2+2./15. 

9. S +34/r+ 2 .^9 + ‘^18 + '3'i2. 10. 3 - ^2. 

II. 0'y2+2^3+ ^e-6. 12. 8. ' 13. 69+12-/^. 

14. 1S9-24V42. IS. 43 - 24V3. 16. 2;c2 - 1 - 2:r . 

+ + 6®, 18'. — *2 46^. 

19. 5 - 4.r + 12 -/I2;r - 1 ^ 32;r* . 20. 25a«-762 +24A/a^-6^. 

21. 1+6V.T+12+8VP; 

% 

EXERCISE 84. (Page 353.) 

I. ^2, v'S, >r 6, Vo3> 'Jx—Xt '^ai^b, 2. V6. 


3. 

“^IG 

4. 

V6 4'36: 

5. 

a/3— a^2, 6. 

7. 

jv/^+ 

8. 

a - a/6. 

9. 

^5-3^364^. 

10. 

^iSo". 4^7. 

• IK 

a^Jx^-bA/y. 

12. 


13. 

3V2+2-^/3^ 

14. 

Vfl+;r+ a/a 


IS. 

16. 

Vjt:* + 1 + V;*:* — 1. 

n. -f . 

18. 

^ -3^2. S9. "^2^. 

20. 

•J'lSS ,, 

* W 1 » 

•462. 22. 1*060. 

23. 

1-010. 24. -149. 

2S. 

•671. 26. 

•693. 27. 5*828. 

28. 

-3-732. 

29. 

17-944. 33. 

9*898. 31. 2*956. 

32. 

5 -585. 

33. 

2-898. 34. 

12. 

35. 1154. 

36. 

18 + 13^%/2- 


37. * (12 v '6 + 3'^1S + 16+2V10). 38. i (2a*-6* + 2sv'o= -4»). 

39. ;r+V;r*— 1. 40. + — 1. 

53. ^/2(l-A/2--^3) 54. ^2(^3- ^2+1). 


ANSlVEieS 
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4. a = 12, d = 9. 5. '7-2'v/2. 6. 4:«0» y« ^=>2. 

Paper 2. I. (i) 300,200,000,000 w.w. per second, 

(ii) 26,000,000.000,000 miles, 

(Ui) 30 X 10,000 X 2*4 X 100,000 « 72 X 1,000.000,000. . 

2, (i) 3® and 3^® : the latter is greater, (ii) 1, 1,-1, 1. 

4. i2je + 40jr® + 12jr. S. 3^3-2, 6. (i) 8. (ii) 2. 

Paper 3. I. 2- W i, (ii) i- 

(iii) 1, (iv) 3. -48. 4. y5{^3-h^2). 6. 1 

Paper 4. I. (i) 4. (H) (iii) 81. (iv) 

2. (a) 0, {d) (i) 2*301, (ii) 1*431. 3. Rs. 1*796. 4. V2. 

5. (i) 40, (ii) 0. 6. -i- ~adc ^4. 


Paper 5. I. e— — i. 2. (i) V2, (ii) 94'4V5. 3. x+3-~ 


+ x — 2 


, .. 81 
5. (i) 1, (u) 


Paper 6. 1. (i) 27, (ii) 243, (iii) 16, (iv) 


6, {a + d + c~4)^ = a&c. 
1 , / V i i 

2 .(i);t + ;ir y +y. 


1000 


(n) x^ +x y +x y +y* 


- 4V5 + 3V15-10V3^6 ^ 

S. '(i) — i, (11) 0. 


3. ^x + hy + ^- 4. (i) 3, (ii) 1. 
6. x"*=n^. 


Paper 7. I. (i) — (ii) ;i;— y. 2. (i) 1 + 6jt: + iS^f* + 20j»r® 

•i’ ISx* + Gx^ + x^ i (ii) 1 — 6;t:+l5;»r® — 20;ir® + l5;ir^ — 6;r® +;f®. 

3. **+f +i. 4- (i) 2. (ii)3J.S.Ci) -414. (ii)^^ 


nr 


6. a + 3^=d® . 


Paper 8. 1. 1*4. 2. ^=^|,y=!— 2. 3, (i) :r®+5;ir*a + 10;ir*a'' 

+ 10;t:®<z® + 5;ird!* + a® , 

(ii) x^ —Sx*a + 10x^0^ —10x^a^+ 5x0*^ 


4, 2x^~3x+i>. S, 6. 

a*^*(a2+^2 + 3) = l. 


EXERCISE 88. (Page 383.) 

1. ±4. 

2. ±2. 3. lOorO. 

4, ±2, 5* irV^S, 

6. ±— . 

V2 

7« 8, d:2* 9. 

±1. 10. ±3. II. 

5' 

* 

1 

1 

12- 

13, 4:9. 14. ± . 

' ^11 

15. ± — . 

V2 

16. i 

— 2fl, 4,-8. 



:h2 


17 


i 
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^ " EXERCISE 89. (Page 384.) 

I. 4,6. 2. -4,-6. 3. 5.-7. 4. -8,9. 5. 1,3. 

6. 2,— 5. 7. a,—b. 8. 9. 

a*~Z' *2* 13. -4. 

14. IS. — ^ ^ ^ + 

18. 19. 7,2. 20. -6.-4. 21. 4,-3. 

11 t ' * 

22. “9* -3. 24. -f?, -1. 

^ ^ 5 

2 3 X 

2S. y 2' 25. 3.^, 27. 9. -4. 28. 10. - i, 

I* ?' T’ ^5' **— 4;e-21 = 0. 

32. .a:® — 16— 0. 33. a:® + ji?(6— a) — aA=0, 

34, :tr® — 3:*:— 180“=0* 35. Ji:® — 2w.r+f«*— «® = 0. 


I. 

5. 

9. 


9. -5. 

1 9 

2» 4’ 

9, 8. 


EXERCISE 90. (Page 3870 

2. 11 or -S. 3. —6. 4. 

4 3 3 

6. 7. - 1. 8. 

6± V^*+4a^ 

10 . - — — 

2a 


3 2 

2’ 3* 

^ 1 
2’ “2‘ 


% 


EXERCISE 91. (Page38S.) 


1. 

2- 4 

2. 1, - 

1 

3* 

3. 

2 i 

* 3 

4 3 2 

4’ 3‘ 


s. 

9 

^ 3 

2 

7. 

« 20 

8. -2,- 

3 

14, -j. 

4 

5. -^, 

5’ 

3 ' 

7* 

9, 

- 4 

10 - 
•w. 3 . 

4/> 

' S * 

II. 

2. 

12 - — 



EXERCISE 92. (Page 390.) 
I. OandL 2. = or 

v ”x 

4. 12, 14 or - 12. - 10. 5. ±11, ±13. 

7. 17 ft., IS ft. 8. (i) W/»=a(±v'3-l). 


3* :tjl3^ 

w. ±5, ±12. 

(ii) AP^a(2±,^^ 
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>. « 3a 

(ii) AP=a or 

(iv) AP 

,_a(2±V2) j 

10. 

30 ft.. 16 ft. 

11. 

50 feet, 18 feet. 

13. 

15 miles per hour. 

14. 

4 yards. IS. 

16. 

6 hours 40 minutes^ 

17. 

12 feet, 8 feet. 18. 

19. 

24 ft., 18 ft., 15 ft. 

20. 

1024 men. 


24 ft., 10 ft. . 

12. 11 hours. 

10 ft.. 24 ft.. 26 ft. 
6 feet and 9 feet. 


EXERCISE 93. (Page 398.) 


I. (i) 1-96, (ii) 5-29. (iii) 10*24, (iv) 1*73, (v\ 2*70, 

(vi) 3-67. S. (i) 2, -3, (ii) 1, 3; (iii) -3, -i. 6. (i) 3, 2*. 

<ii) -3 ; (iii) -i- , i. -3. 8. §, -2 9. 4, - i. 

10. 2. 144. 


EXERCISE 94. (Page 403.) 


1. 

-1. 2. -37. 

3. 

4a® — 2a® + 5a — 3. 

4. 

— [SffP + wz® + 3m + 4). 

5. 

-56a^. 

11. 

(ar-l)(^^ + 2ar + 3). 

12. 

{x-l){x-2){x-~3). 

13. 

{x-i- 1) (x^ + Sx+ IS). 

14. 

ix—l){3x^+^X‘t5). 

15. 

{x+ l)(4ar® ~x+2). 

16. 

(;tr - 1) (;e + 1 ) (2;«r® + 3a: + 4 

17. 

{x-iy{x^ + ^x+2). 

18. 

{x + \y(x^ — 3x + 5)* 

19. 

{x~~V){x-\-l)(x+ 3){x~2). 

20. 

(a:-l)®(2a:® + 3ar-4). 

21. 

3. 22. a-^d + c + d = 0, 

23. 

a = — 2, = 5, 

24. 

-600. 26. 

27. 

(or— 3) fa: + 2) {x +4) . 

28. 

[x-i-2){x~'3){x~‘4}. 

29. 

(a: + 2)(3a:-l)(2a:-3). 

30. 

{x~ 5){x+2){x+3), 

31. 

(a:-2){a:— S)(a:+7). 

32. 

34. 

{x + 2) (or® — 3ar + 6) . 

(;jr — 4) (a: — 3) (a:® + 5ar + 3 ) . 

33. 

(a:+3)(a^-3a:+4). 


EXERCISE 95, 

(Page 409.) 

8. 

4a® + 2aa: + or® . 

9. 

a®-4a6+l6d®. 

10. 

32a® - 16a^a:+ 8c®a:® -4a®a:® + 2ax^ 

—a:®. 

11 . 

9w® + 3m + 1. 

12. 

a:® + 4a:®y + l6arj'® H 64>'® . 

13. 

1 — 2?« -r 4»;® — 8w® . 

14. 

16a*— 8a®5 + 4a®6® 

— 2a5® 


EXERCISE 96. (Page 414.) 

1 . ‘ao^ ^a^X* -^-a^x^ a ^x"^ -^-a^x a 

+a5^ ^^eX^y -\-a,xy- 

4- a^y =» + ^9^® + «'io^ + ^ 

Fractional and irrational. -4. Fractional and rational. 


S16' 

S. 

h 


13. 

15. 

16. 
17; 
IS. 

19. 

20 . 
21 . 
22 . 

23. 

24. 
27. 


^^^^ICULAtION ALGEBRA • 

Integ^ral and irrational, 6 i j • 

irr'sr"”^ „ 

s's-3SI[K'- 

2x —lOx^ + Sx^+lSx^-^lix+S. 

“32a:® — 21;r* + I4:jr^ + 6;t:® — 12;c— 9 
l5x^ + Sx^~-6x*~x^^2x^l. 

5^’ + 9;ir5 — + 4 a:® — 3;*: — 1. 

12Ar« + 2Ar’ - ISx^ - Zx^ + 22x* +4x^ + 3^* _ 4 , 

— ^-if^x^y + ^x^y^ — y'*. 

'2x^ + *07A:®y + '04^:*^® + ‘19Ary® — ’Xy* , 

+5a:’ — 2a;6 —9a:® —a:^ —Sat® — 14a:® —3a: + 3. 

6a:^-a:® (5 + 6a)+A:(5a-6)+6a, -|. 

25. 10a:®-3a:- 12. 26. ;i:=» +2 a:® -3 a: + 1. 

2;i:— 1. 2S. .;i;®-»Ar® + a?- 1. 29- A:^-;t®+l. 


EXERCISE 97. (Page 422.) 

1. Homogeneous and symmetrical, absolute symmetry. 

2. Homogeneous, but not symmetrical. 

3. Neither homogeneous nor symmetrical. 

4. Homogeneous, but not symmetrical. 

5- Homogeneous, but not symmetrical. 

6. Homogeneous, but not symmetrical. 

7. Homogeneous and Symmetrical, absolute symmetry. 

5. Symmetrical, but not homogeneous, absolute symmetry. 

9. Homogeneous, but not symmetrical. 

10. Homogeneous and symmetrical, absolute symmetry. 

11. Not ho^geneous but symmetrical, absolute symmetry, 

12. Homogeneous and symmetrical, cyclic symmetry. 

13. flAT®, 6x^y, Cx^y^^ 14. ua:^, dx^y^ ^a:®v*. dx^yz. 

IS. a(x*+y^+z^) +d(x^y + x^z + y^z4>y^x4.z^x-l-z^y) +c(A:®y® 

17 + + I6. 2 a:® + 3;n' + 2y®. 

17. 2(A:3+y ,g (A:+a)(Ar-4-61+(A:+a)(A:+ri 

19. a) + (a:— d)(tf— 6)(a — 6) +(a:— c)(a— c)(^— c), 

20 . (A: + a)(X’i-d)(x—c) +(x~i-d}{x+c){x—a)^(x^c)ix+/*'^f 

2 , x^ja + d) x^(d + c} x^(c + a) 7 * 

dc ^ • 
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^ Qrt} 

1 1 1 

\a’-b){a—c){x-a) ^ {b-c){b~~a){x-b) ^ {c—a){c^b){X’^cy 

24. • 

25. 2(^z*+d*+^*-c6-ct'-^r). 

26. 3;r® + 2;ir(a + 6 + ^) > 27. a6(a — 6) +6^(6— t) +^<r(^^— ff). 

2S, + 

30. x^y-^y^2 ■\-z^x^x'^y~ —yrz~ ’~z~x'^. 31. 22(16. 

32. (i) a=6 = 7, and(r=t/*-3, (ii) /> =4. and ^ = -2. 

(iii) w = — ?/— 2, and9 = — ^~7. 


BXERCISH 98. (Page 427.) 

I. a=*2, 6 = 8and^=-3. 2. a = 3, 6= -9, <: = 0. </=15. 

3, /=!, K= -11, -23. 4. =2. 6 =0, ^: = 12, = 0, ^=2 

S. <2o = 2, ^1 = 2, Cj = -6, a3 = -10, = -14. 6, 18. 

7. e=2, it=-8. 8. W — 1, .5-2. 9. ^ = 2, 5«-3. 

EG. /4 = 1, 5=3, C=3. n. y4 = 0, 5 = 2, C=3. 

12. = 1, 5= -1, C = 0, Z? = 2. 

13. 3(;»r-l)* + 2(.r + 2) + l. 14. 3(;t + l)^ -2(4;+ 1) + 1. 

IS. (4;+l)’-4(4: + l)2 + (4r + l)-4. 16. ^=1,5=1, C=0. 

17. 


26 


SI. 


33. 


3^ jt^y + 6xyz. 

18. 

244r>'i 

?. 19. 0. 

34r*— 4^ + 2. 


21. 

34r^-24:'*+4. 

24r^— 34; + 5. 


23. 

a= 1, 6= —2. 

^=±30, ^=19 or 31. 


25. 

a® —a + 2. 

4 :^ — 34 ;— 2. 


27. 

24 ;® + 4 ?— 3. 

4f*— 24^+3. 29. 


.3. 

30. a=7,b~l. 

-3 1 

6 

. 32. 

3 7 - 64 ; 

4 - . 

(;r + l) 5(3r~3) '5(x + 2) 

24r+ 1 44 :® -24?+’ 

1 4r + 4 

34. 

A =3, 

5= — 1. C=2. 

(*-2) (;i: + l)*' 


^ = 1. 5=2, 

-1. 




EXERCISE 99. (Page 432.) 


I. (4;-l)(4^+24: + 3). 

3. {x— 1) {x — 3) {x + 5) . 

S. (4? +2) (4? + 3) (4: + 5). 

7. (4:-5)(4: + 2)(4r + 3). 

- 5.- {^- IK^ + 1) (^^24^- 2) . 
IS. (a-6)(6-0(<r-(Z)T-- 
l7.--(a.+^)(^ + ^:)(i^ + fl)* 


2. (4;-l)(4;-2)(4;-3). 

4. ( 4 ;— 3 )( 4 ;+ 2 )( 4 r + 4). 

6. {x -l){x + l){x + S). 

8. (4: + 2)(4;2-34r + 6). 

10. (4:-4)(4;-3)(4:® +54r + 3). 

16. 3{a~b){b’~c){c^a). 

18. (a +6)(6 + c)(^ + ‘^)* 


518 


MA T RI CULA TION ALGEBRA 





19. 

2J. 

23. 

24. 

25. 

26. 

27. 

28. 




I. 

3. 

4. 

5. 

6 . 


7. 

9. 

11 . 

13. 

IS. 

17. 

19. 

21 . 

23. 

25, 

27. 

29. 

30. 
32, 

34. 

35. 

36. 
38. 
40. 
42. 

44. 

45. 
47. 
49. 


a)(rz + d4.f), 

+y® + 0® — ;try — ysr 0 ^}, 

(°’-f>){b-c)(a-c)(a^^b^^d^^ab-\‘bc^ca\. 

Sxy (x + y) (X^ +xy + y^) . 

S(x+yj(y + 0) (0 -f- x) (x^ +y^ +0^ + xy+y0+0z). 

-(^•^y){y + z)(2 + x){x~y){y^0){2^a;). 29. IZxyzlx+y ^ 0 ), 

EXERCISE 1 01. (Page 438.) 

{a b){b’~c){a—c). 2. {a + b){b + c)(c+a), 

i^-’^)(^-c)ia-c){a^ + b^+£^ + ab-hbc + ca). 

— {^—b){b~c) {c — a) {ab + be + ca) , 

~(^ + ^){^^c)[c-^-a){a^b){b-c){c-‘a), 
ia‘'^)ib-c){a-c){a^ + b^ + c^ + a^S + b^a + a^c + ac^ + b^c 

+ bc^ + abc) 


(3x — 5y) — 7y) . 8. 

(Sjt — 3>)(lli: +4y). jQ 

(4.r — 5y)(ll;%r— 4v). J2. 

(4;r+y)(7;r-20j^). 14* 

(x+l)(ax~x-a), 16, 

(^-a)(x-b^l). 18. 

(a—b-3)(a-b+2). 20 . 

(2r-ha)(x-hb-h£’). 22. 

(^-4)^(x+2), 24. 

(^-h3)(x^~3xr+4). 26. 

(2ar-^J)(4x^ + 2x+3). 28, 

(3x-1)(9x^+3^^S)^ 

(^-3x^1)(x^^2x^1)., 

- 4,r + 1) (x^-x-t-1). 

(x xy y^){3x^ 'i' 2xy 3y^) , 
{2x^ ^xy + 2y2) ^ 2y) (2x+y). 

{x^ -xy^y^) i6x^ - 
{x-h 2y — 30 ) (2x — y + a) . 

+ 2y) {a + 2x — y) , 

{^+y + 30}{x-2y + s), 

3 (2a —b)(b — 3^) (3^ — 2a) . 

3(a-2^ + l)(fl+^-.l)(^„2a). 

6a(a + 6 + l) (^ + l_a). 

3a^^(a “^) (^ — c) {c — a). 


(3a — 5d) (9a + 4 b ) . 
ArV(8jr+7y)(lS;t:-4y), 
{3x-7y){lx-3y). 

(a + ;tr— 2)(a + y + 2). " 

(Ar + a + 2)(;i:-a-l). 
{bx~x+l){bx-^X’^b). 
{X’¥P+ l){x-{ P— 1). 
(;i:-l)(.r-3)(;*r+4). 
{x—3) ( + 3:»r + 6) . 

{x *1- 2y) (a:® — 5xy + lOy*) . 
(a — d)(2a® +a6+6®). 


31. 

33. 


(;r — 1 )® (ar® + 6 ^ + 1 ) . 
{X^ + X -r 1) {2X^ +X'^2) 


37. 

39. 

41. 

43. 

46. 

48. 


(^ — 2d 4* 3^) (2a 4* 3d — 5tf) 
(x+y + z){x-2y + 30). 
{x+2a + b){x-a4-2b). 
(2;r - y 4- 2) (;t; 4- 3y - 2^) . 

3(<i_^l)(a_2)(3_2ajV 

Z\:ix + y) {x - )-) (ar+2y) . 
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50. 

51. 

52. 

53. 

54. 

55. 

56. 
58. 


• ^ {x-y) ) 

5 (;r - 1) Or - 2) ( 3 - 2 AT) ( 3;c® - 9;tr + 7 ) . 

(a + 6 + r) {<it> + + c<C ^ . 

— (a+6 + r)(fi^+6® +^:®— 2aA— 2a^— 26f). 

(a + 6 + r)(a® +6® + r®). 

(a + 6+r)(6+r-a)(r + a-6)(a + 6— r). 

(<i + 6 + r)(a6 + 6r + ra). 57. (;r* - ir + 4) (:r* - 3;r + 4) . 

{x^ + 4;r + 10) (a:® + 4:r - 2 ) . 


EXERCISE 102. (Page 445.) 


1 . 

7. 

II. 

14. 

18. 

22 . 

24. 

26. 

28. 

31. 


IS. a-k-b+c. 


0. 2. 1. 3. 1. 4. 

0. 8. 0. 9. 2. 10. 

+r® -\-ab-\-bc-\-ca, 

1 

abc 

\, 19. 2. 

1 

(x—a) (x^b) (x—c)‘ 

1 

(x+a)(x + b)ix + c)' 

x+ 1 

(:r — a) (:r — 6) (:r — r) * 

(a + 6)(6+r)(r+a). 

i(fl+6+r + ii). 


abc' 
ab + 

12 . 

16. 

20 . 

23. 

25. 

27. 

29^ 

32. 


5 . 0 . 6 . 


1 


abc' 


bc + ca. 

+6 

1. 17. - 

-3. 


13. 0. 

(a -b){b~c){c- a) 


{a + 6) (6 + 
21. ;r*. 


4- T^ 


{x~a){x ~b){X'~c)* 


{x-^a) {x + b){x+c)' 
1+px + qx^ 
(x^a) (;r — 6) {x — ^ * 


ab + b^ -i‘Ca» 
-1* 


30. 3. 

33. x+y-h^. 


3 . 


1 

S' 


EXERCISE 103. (Page'450.) 

^ a* — 10a®6 — 6<i6® — 6® 

2. ”• 5. a* lOa®^ + 6a6® — 6®’ 

7. 0. 


4. 0. 5. 2fl*(2a®-l). 6. 2. 

« 

EXERCISE 105. (Page 456.) 

2. 3. 3- ;r®+2;r + 3. 4. ;r® -jr-12, :r® -6;r+8 


t\2 


1 . 2 . 

t3^ a^ 4 , H,C,F,-=x+l, a=- -14, H.C,F.=;r-:2. 


8. 8. 9. ^=0. 


1 
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SECTIONAL REVISION VI, (Page 457.) 

* 

Paper 1, f. ^ a^x^y-tfa^xy^-^a^y^ + a^x^ + a^xy + 

+ + 2. (i) 15,a:’-;e + 13;ir*-14;t:»-3A:*-2;tr-8. (ii) f, 

a. ^~ 9 s= 9 £.nd ac=6«=— 4 , 4. ^ss S—Z $ 67 


7 . AT*— ;i :— 20 = 0 . 


\ly){8x—2ly). 

Paper 2. I. (i) -i. 1,-13, (ii) a:+1. 

2 . + y^ +z^)+ a i{x^y+x^z+y?x+ y^z -^z^x+z^y) □ 

A\ 2fL V +<iz{x^yz+y^xz+z^yx) 

u. AT^fg-al 



4. Cff=^l, aj = — l,fjf 2 = 0 , ajsaS, fl^t= 3 , 

5. 5 (2Ar - j/) (2y - 2 r) (ar - y - 2 a;) (4a:* + 3y* + z* - 2A;r - Sy^r) . 

6 . 


(A:-a)(A;- 6 )(A;-ir)* 


7. a:*-a:-56 = 0. 


Paper 3. 3. 


4. 


15 


+ 


Ar(y- 2 :) y(r-Ar) ‘^ 4 r(A:-y) 
1 14 


CJ 


4 (Ar-l) 20 (Ar+ 3 ) 5 (a;- 2 )* 

5, ^{2x-3y + z){x + 2y’-z){y — 3x), 

'Paper 4. I, 


6 . 11 . -S. 


- { a*( 6 -t)+ 6 *(ir-a)+^(a-d) ) , 

2. S 4 :®+ 34 r-H. ^ 


;r-2' 

3. i{A:* +y*+r*)+^(A:y+y2r + 3A;). 
<y. a;=3, y=S, z=l. 

Papers. I. j4— ->2, B^3, ^>=2* 
5. (10A;*-23A;-10)(A^-4Ar-l). 

7. a:*— 3a;* + 4a;— 1. 




5. (x-3)(x+4){x-l). 

7. >1, 3 . 

# 

3. 4(tf* + d* + c* — ^dc^Citjg 

i. -i. 


6. (2Ar + 1 ) (4 a;® - 2Ar+ 3) , 


Papers. I. (i)a=-9,^=4; (ii) a = l, d = -4. 
. ad{a’^d)+d c{d+c)+ca{c+a) 
^c{(i 4 -d){d 4 -c){c+a) ’* 

-5.1. 

Paper?. 2. (i) 5a6{a+6)(a^ +ad 4 ‘d^) ; . . 

(ii) {a-d){d-c){c~a){ad4-dc4-ca), 3. — 

abc 

7 . i,S. 


S* a?ss»» 3 ^ 


3a:* + 8A:y + 4y®, 2 a;* +A: y— 

•I 

Papers. I. (i) (a: + 2 a- 3 )(a;-a+ 2 ), (ii) (a 
3. ^ = 1, 2 or 5. 
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4. X— 


(a-f)(a — 6)* 


5. a. 6. 


Ar®+A:+1 


{b-a){b~cy ^ 

- 7. 5, ^ 


3 ^2(2;»:+l) 
+ 


MISCELLANEOUS EXERCISES. (Page 461.) 

1. (a) (S370)». (*) 180. 2. (o) €j;’- 193 ;® + 10a:*+S;»:*-15;K’ 

?=• V20**+»^-4. (A) 24. 3. ;«r®+a:+2. S. (i) (<i-A)(a-a*+A). 

(u) (a+b^c)(2ab + 2bc + 2ca-a'‘—b^—c'‘), 

(Ui) (o+A)(<t-A)(l+ **■ 

7. (1) ;t^=5. y = 3, ^=7, (ii) a+A+f. 

9 _5 1^. 10. Length =21 ft., breadth =15 ft. 

II (a) (-034)’, (A) i. 12- W 2x^ -i-Sx^ -3x + l, (A) 4. 

,3. :^ + x-i. IS. (i) (a + l)(a-l)(A + l)(A-l). 

<ii) ii'-x)(xy-va), (ni) ( 184 r® + &t + l)(l&i;*-6;«r + l). 1861 x 1741. 

16. 17. (i) S. (ii) 5. 18. aAc=l. 

19 _L._i£±L. 20. (i) 46 ft., (ii) Length 32 ft., breadth 14 ft. 

• * x—2 {x+1)^ 

21. (i) 16,27,81, (ii) 2a + 2'/a®-A*, 

25. (i) (a:-37)(4;+36), (ii) (**-y^)(^-y)- 

27. (i) ll, (ii) “2. - 28. 


23, ^®+2ar-t-3. 
26. S + V6. 

29. 


33, 

36. 

39. 

42. 

45. 

47. 


C=4i. 30. 24 men, Rs, 27. 31. (a) 27, 32. (^)-* 

•2.^* + 3;tr + 2, 35. (i) {ax'~a-i’l){ax + x+a), (ii) (;ir® — 1)®. 

^?l±£rl. 37. (L) ;ir = 3, y = 2, (ii) a: = 2, y *= -4, 0=2. 

^ — 2 

/7 = 6, .^=5, C=-6, Z>=-4. 40. Rs. 2725. 

(a) &ir^, (d) 8. 43. 

(i) (4r + 4)(;t®-4;tr + 16), (ii) {x ^y){y z){z +x). 46. 4. 

(i) 4, (ii) ;i;=y«=2. 48. adc^l. 49. ^4=4. -6, C - -3. 

4;ir4-3y 3x-2y 


50. 30 miles. 


53 . ;r® + 2 — — , 

X 


52. (i) 33, (ii) 


54. 


— — 1 . 


(ii) {x + a){x+&+c), 

S7. (i) 2. (in) 


56 


29 9 

55. (jir^ -i*4;r + 8)(,a::® -4;i: + 8), 
1 


{x—a){x-d){x~c) 

58. i\.4/s. 59. ^ = 6, 9 = 11, >- = 6 
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60 


fi3. 

88 . 

91. 

93. 

94. 

95. 

96. 


72 sheep of each kind. 61. 2S‘ 


62, (a) 83, (6) 21. 

63. ;ir* +jir— 6, jr® + 2j3? — 3. 65. (i) (2^® + i)(2;?r“ — 1)(2^ +2.2r+l) 

(2;*:®-^+!), (ii) 6{x--v)(5x4-3y)(3x-h5y), 66. 

67. (i) j»r = S. y = 2. (ii) 68. ^^ + 3^: 

69. ^=3, / = i« = — 1. 70. 63, 71. 2. 

72. (a)-l, id) (i) 4-Ar, (ii) x-^, (iii) 4. 

73. x^-7x-6. 76. 1. 77. (i) 5 or (ii) x=^,y = lk, 

79. — 1 , 0, 6a?® — 12:ar + 8. 80. 32 minutes past 5. 

81. (a) . (6) • ^2. (-1) 0, (^) + 


v'a®+6® 


Va® —4^2 


A? 


±V3, 84. a*— 4fl®^+2d®, 85. 86. o. 

A? — O 

Sa?® + 2a;>' + 5y® , 89. 12ff6i:(a+6 -f^). 90. 80 men 

(а) 1. 92. l+A;+A;®+A:®+Ai^+;r®+A?®+Ar’. 

(б) (a?— a)(Ar + ^)(Ar+c) 

=a:® + a?®(— ff + ^ + t) +A?(— a6— 

{3a + 26) (2a - 36) (a -6) (4a® + 6a^+ 9d®) . 

(a) {a-2d){a + 5d){a-3d), (6) (a?- 2) (at® + 2a?- 13). 

2. 97. 3V2 — 2. 100. 600 men. 
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